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We  have  wished  to  express  our  own  individual  opinion,  and  haviitg  ao 
done,  we  open  our  pages  to  all  who  are  disposed  to  enter  into  the  argument 
—only  asking  for  fair  play  on  all  sides.  j 

KAn.KOAD    BEPOKTS. 

It  has  been  a  common  remark  by  many  deeply  interested  persons,  that  the 
manner  in  which  the  annual  reports  are  made,  by  railroad  companies,  ren- 
ders it  all  but  impossible  to  arrive  at  a  correct  understanding  of  their  details. 
There  is  seldom  such  a  classification  of  the  various  [items  of  expense  as  will 
enable  an  uninnitiated  or  unprofessional  reader  to  arrive  at  the  true  results  j 
consequently  the  great  majority  of  the  stockholders,  and  others  who  may 
desire  to  become  such,  are  unable  to  judge  whether  it  is  safe  for  them  to  hold 
or  to  purchase  stock  in  such  companies.  Another  common  remark  \s  that 
there  would  be  great  convenience  if  the  reports  of  all  railroad  companies 
were  made,  as  far  as  possible,  in  tabular  form, — so  that  the  various  items  of 
expense  shall  ahvays  be  found  in  every  report,  in  the  same  place,  and  under 
their  appropriate  heads  ;  and  we  speak  the  sentiments  of  thousands,  when 
we  say  that  much  benefit  wjU  result  to  the  cause  of  railroads  by  the  adop- 
tion of  a  tabular  form  of  report  which  shall  give  each  item  of  expense  un- 
der its  appropriate  and  distinct  head. 

Our  view^  upon  this  subject  have  been  more  than  once  expressed  in  these 
columns,  and  repeated  calls  have  been  made  upon  those  gentlemen,  whose 
experience  in  the  construction  and  management  of  important  lines,  will  en- 
able them  to  draw  out  a  form,  comprising  all  the  requisite  heads,  for  publi- 
cation in  the  Journal.  As  will  be  seen  in  this  number,  our  call  has  been  re- 
sponded to  in  a  manner  highly  gratifying  to  us,  and  we  think  it  will  be 
found  an  exceedingly  comprehensive  and  valuable  document  to  the  profession ; 
and  we  venture,  in  their  behalf,  as  we  do  most  heartily  in  our  own,  to  thank 
Mr.  Latrobe  for  preparing  it.  With  this  form  before  them,  we  hope  each 
railroad  company  to  whom  it  may  be  sent — and  we  shall  send  a  copy  of  the 
Journal  containing  it  to  the  president  of  each  road,  both  in  this  country  and 
in  Europe,  where  we  can  obtain  the  proper  direction — will  adopt  the  form 
in  making  their  reports,  and  send  us  a  copy  at  their  earliest  convenience — 
that  we  may  make  out  a  general  table,  exhibiting  at  one  glance,  a  compara- 
tive statement  of  the  expenses  on  all  railroads.  Such  a  table  will  be  useful, 
aa  it  will  lead  to  a  more  rigid  economy,  and  to  great  reduction  in  many 
items  of  expense. 

If  desirable,  we  will  furnish  the  different  companies  with  these  blanks, 
in  such  numbers  as  they  may  desire,  at  any  time,  without  delay,  on  receiv- 
ing their  order,  as  it  is  stereotyped.  ' 

jnS"Subscriber8  will  please  recollect  that  this  number  commences  a  new 
volume ;  and  they  will  do  well  to  apply  soon  for  missing  numbers  of  the  pa« 
volume.  Those  who  are  in  arrears  for  subscription  will  relieve  their  own 
consciences,  and  our  necessities  by  an  early  remittance. 

ERRATITM. — Article— "  thirBtion  n{  railroad  iron" — Sth  line  from  bottom  of  page,  for  "400  milaa 
completed,"  read  4000  inilei  rontpleted. 
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Kot  tiM  AsMrieMi  lUOraad  Jovraal  aad  1 
RKJ1AKK8  ON   MR.  BIXEt's  FOUfCUl — COST  OP  TSAM8P0KTAT10X  ON  &AU.WAT& 

In  the  December  nttmber  of  your  Joomal,  my  remarks  cm  this  formula 
of  Mr.  Ellet's,  were  perhaps  sufficient  to  show  that  it  was  not  pos6fl>le  to  ' 
construct  one,  which  could  be  of  any  practical  use  foF  determining  the  ]ne- 
sent  value  of  any  specific  railway,  and  still  less  of  one  in  contemplation,  the 
constant  tendency  towards  ameliontion  in  ail  the  deputmenti  of  this  improve- 
ment, rendering  the  data  of  to-day  no  longer  aji^licable  on  the  morrow.  It 
was  there  abo  shown,  that  in  the  very  nature  ofthe  railway,  the  condition  is 
implied  that  it  mast  always  be  kept  up  in  fi^l  rqnir,  the  neglect  of  this  con* 
dttion  leading  to  its  abandonmem  by  die  public,  and  the  consequent  ruin  of 
the  concern.  Hence  like  old  wine,  a  railway  should  be  and  generally  is,  all 
the  belter  for  its  age,  and  it  may  be  broadly  asserted,  as  the  rttuit  ef  thit 
condition,  that  there  is  not  one  of  our  earliest  railwajrs  of  any  note,  which 
is  not  now  better  than  it  ever  was,  and  is,  moreover,  daily  growing  better  in 
some  one  or  other  of  its  details.  Even  in  the  case  of  the  (MmmiUi,  a  Penn- 
sylvania StaU  rotid,  this  is  strongly  exemplified,  the  daily  expense  of  man- 
agement bemg  reduced  to  93S0  per  day  in  1843,  as  compared  with  f700  per 

day  in  1839  and  1840,  the  result  as  well  of  improvemeats  as  of  better  econ- 
omy.   Every  railway  must  thus  stand  on  Us  mm  merit*,  no  two  beiag  found 

sufficiently  andea"  a  parity  of  circumstances  to  admit  of  the  one  being  any 
rule  for  the  other,  this  being  kmg  since  received  as  an  axi»n  with  all  inteili- 
geat  railway  engineers. 

I  shall  now  continue  my  remarks  upon  the  fuither  article  whicfa  appeared 
in  your  Deeember^number,  from  Biz.  EUet,  in  sCipport  of  his  formula 

In  die  first  place  he  gives  anodier  table  of  the  repairs  and  expense  trf'en^ 
gineii  and  cars  for  several  roads,  whiek  is  good,  sofiir  as  ft  shows  a  variance 
in  this  item  of  fiomfive  to  ten  cents  per  mile  nm,or<rf  100  percent. ;  bntof 
what  use  w  an  av«iafe  for  jiarfieirfftr  afpticafiMfirom  such  extrenitt  asdin 

In  the  neixt  plaoe  he  gives  another  table  ef  the  rqiaura  and  i  ipiiiku  (if 
cttrgmUtngimes  for  several  N«b  retnniedk«utle«^  te  wfci8klM#ofB'' 


k 
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perly  remarks,  <*'it  is  the  custom  of  many  companies  to  publish  the  cost  of 
repairs  of  their  engines  and  cars  in  a  specific  item,  so  as  to  piake  it  impotsi- 
bU  for  the  reader  to  determine  from  their  accounts  what  portion  of  the  bill 
»  'was  created  by  the  engines,  or  the  difference  between  the  repairs  due  to  dif- 
ferent sorts  of  cars."  ^othmg  daunted,  by  this  incongruous  mixture,  he 
proceeds  with  his  deductions,  and  tojix  laws  for  these  expenses,  giving  and 
taking  as  it  suits  his  purpose,  and  reduced  also  occasionally  to  the  bard  ne- 
cessity of  being  obliged  to  ruppost.  A 

A  seeming  approach,  now  and  then,  to  some  agreement  between  the  actu- 
al expenses  and  the  calculated  ones,  by  his  formula,  has  naturally  the  effect 
of  misleading  him,  when  it  is  only  the  result  of  accident,  and  comes  from 
the  roads  compared  by  him  being  nearly  all  alike  in  the  swulII  ratio  which 
the  actual  business  done  by.  their  establishments  and  machinery,  bears  to  the 
much  greater  amount  they  would  be  equal  to,  did  the  business  exist  for  them. 
This  feature  is  strongly  marked  on  all  his  tables,  and  is  at  first  inseparable 
from  a  railway,  which  in  itself  and  its  equipment  must  be  a  good  deal  ahead 
of  the  business  existing  for  it  at  the  outset,  but  as  experience  shows  that  un- 
"^  the  influence  of  a  railway,  this  business  has  a  constant  tendency  to  ex- 
pansion, while  at  the  Ame  time  all  the  parts  of  the  machine,  getting  to  be 
worked  more  in  unison  and' towards  the  one  single  purpose  of  economy,  its 
eaniings  increase,  and  the  proportion  of  its  expenditures  diminish.  This 
has  been  signally  manifested  in  the  case  of  the  Columbia  road  just  adverted 
to,  as  well  as  in  that  of  perhaps  the  earliest  pioneer  in  this  improTement  with 
flteain  power,  the  Baltimore  and  Ohio  railway,  which,  after  narrowly  escap- 
ing the  trials  of  infancy,  has  been  of  late  years  gradually  approaching  to- 
wards AJiUlness  of  business^  and  of  this  evetr  Mr.  EUet  could  not  help  being 
struck,  when  he  remarks,  that  the  actual  cost  for  the  road  &lls  conaiderably 
below  the  cov^puted  cost  for  1643,  but  without  perceiving,  or  being  willing 
to  acknowledge,  that  it  was  owing  to  this  expansive  tendency ;  another  re- 
markable instance  of  which  I  find  in  the  Georgia  railroad  report  for  1843, 
in  which  it  is  stated,  that  with  an  incriease  of  only  363  miles  nm  by  the  en- 
gines, it  delivered  in  that  year  23,000  bales  of  cotton  more  than  in  1842. 
At  this  rate  Mr.  Ellet's  formula  would  be  kept  for  ever  at  &ult  In  Eng- 
land, in  the  midst  of  its  dense  population  and  business,  few  railways  suffered 
long  in  a  disproportion  of  their  establishments,  and  the  work  ^r  them  to  do ; 
but  here,  in  this  comUry,  where  these  essential  elements  of  socceas  are  sparse 
and  small,  much  disappointme&t  had  to  be  suffered  and  patience  borne,  before 
in  most  cases,  that  evil  coaM  be  overcome.  This  expansive  principle  is  ever 
active  on  railways,  and,  under  Unv  charge*^  being  mortf  particokily  in* 
flnenced  by  it  than  any  of  its  rivals,  its  chances  of  survival  and  of  nittm^f 
triumph  are  generally  the  best  in  cases  where  it  may  have  to  contend  against 
strong  and  unusual  competition,  and  the  business  is  not  more  than  enoagh 
for  one.  No  better  evidence  can  be  adduced  of  any  extended  confidence  w^ 
the  public  in  this  improvement,  than  the  rise  in  the  stock  of  most  railways, 
the  Reading  indnded,  in  the  hut  few  months,  some  of  them  bearing  the  high- 
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est  premiami  of  any  on  the  stock  list     While  on  this  part  of  the  subject,  we 

cannot  do  better  than  quote  what  is  said  of  it  in  England,  where  the  interest 

being  large,  it  n  Kkely  to  be  best  understood,  and  where  the  most  unbounded 

reliance  oo  ks  perftianent  safety  as  a  profitable  investment  is  b^g  constanUy 

manifested,  which  could  not  be,  either  there  or  here,  if  Mr.  Ellet's  theory 

were  Inre. 

"  Other  thiag*  being  a!ik«,  if  the  recdpU  are  higfaer,  tbe  percenta^  of  expenae  will  be 
lew — wul  vice  veisa ;  a^aia,  the  mon  bawnew,  me  leaa  in  proportioo  is  toe  expenae  at 
which  it  can  be  done,  nmpiy  becaoae  the  trfimting  expenaes  Mtm  bear  a  leaa  proportion  to 
the  receipts  when  artmt  than  when  little.  In  determining  the  ccmiparadve  value,  or  the 
per  ccntage  of  profit  on  diffarvnt  lines  of  railway,  the  fifst  omisideraiion  is  to  look  at  their 
rutpectivc  amoonts  of  capital,  as  the  smaller  this  may  be,  the  OKxe  likely  is  it  to  pay  welL 
This  is  aitaetad  by  OKMiy  ciinniiBtaBees,  not  always  contzoDabfe,  but  in  respect  to  which 
it  is  now  oiUy  of  ase  to  reiaaik,  that  after  a  vaat  ammnt  of  dear  kmofat  expeiience,  the 
6Mt  outlay  can  now  generally  be  kept  down  to  a  saviiw  of  one-thin]  <n  the  otd  limits,  and 
Hot  a  very  sopenor  article.  Between  recently  built  raUways,  and  still  more  so  with  those 
which  maj  be  contemfilated,  and  their  pioneer  progenitoo,  ocnapaitoaDS  ia  fist  coat  and  in 
useful  and  profitable  effect  will  no  longer  hold,  wherethey  connect  equally  suitaUe  points." 

Thus  for  England  at  least  the  railway  system  is  considered  not  only  per- 
manently  safe,  bat  can  be  relied  upon  as  continuing  to  maintain  a  progessive 
career.  Here,  howeTer,  this  encouraging  view  is  not  so  general,  and  tbe 
counter  intereiit  of  canals,  is  forever  busy  in  repressing  it — and  not  satisfied 
with  endeaToring  to  make  it  the  most  self-derooring  machine  by  its  ordinary 
expenses.  Mr.  EUet  diinks  he  has  brought  against  it  a  <*  wear  of  ifon," 
which  alone  would  be  beyond  compensadon  by  any  probable  amount  of 
business,  and  under  which  the  whole  system  must  inevitably  break  down. 
But  on  this  main  item  of  the  wear  of  the  rail  let  me  quote  his  own  words, 
that  he  may  not  he  misunderstood.  - 

As  a  sori  of  summary  of  his  views  on  this  head,  he  remarks: 

1st  "  linft  gnat  enurs  have  been  committed  in  the  considerafion  of  this  subject,  in 
oreilooking  the  btt,  that  tke  tin^rsas  of  the  wear  is  nmir  tuoertained,  or  in  die  least  ap- 
preciated, until  tbt  rail  is  destroyed.  The  annual  charge  fiirinHi  is  in^snaU,  becawae  IB 
general  tbe  track  iloes  not  appear  to  give  way  until  it  is  nearly  unfit  for  use.  When  le- 
pairs  really  ooauenee,  the  tfeabractian*  is  ao  fiu  advaacdi  tluit  the  iron  mnat  lie  renewed, 
«nd  if  the  directon  assert,  as  they  usually  do,  in  their  next  lepoit  to  tbe  stockhoUera,  that 
«xpcrienoe  has  shown  thidTthe  original  iron  is  veiv  bad,  and  has  all  been  crushed,,  the  ex- 
planation is  aatishrtory,  and  ike  eoat  of  the  aew  man  ia  iKthwith  charged  to  die  account 
of  construction." 

In  order  to  show  the  estimate  of  loss  he  has  arrived  at  on  a  partkalar 

ibrm  of  rail,  and  after  distinctly  stating  that  he  considers  the  so  called  im« 

proved  edge  rails  as  more  perishable,  he  remarks, 

2d.  "  Hiat  the  common  half-inch  flat  bar,  under  oftiinaiy  circumstances,  is  adequate  to 
Ihn  toansportation  of  1SO,<IOO  tons  oTfreight.  9uch  a  bar  on  the  Petersburg  road,  where 
the  freight  aiuonnls  to  some  2&,000  too^  wmM  narirt  the  wearof  JMma  aix  ywai*  biaiiieas ; 
but  if  the  trade  of  one  year  of  the  Schuylkill  canal  (say  7  to  800^000  U»p)  were  ptwed 
«long  it,  tbe  imn  part -of  t^  track  would  need  oitire  renewal  iix  tunes  in  one  year. 

BtK  few  of  our  readers  can  fiiil  to  be  struck  with  tile  novelty  of  the  idea  in 
the  first  quotstioa,  thft  the  destraction  of  a  rail  4hus  steals  upon  one  like  a 
thief  in  ihe  mght,  and  not  bemg  in  tbe  least  appreciated,  until  the  vkoU  track 
breaks  donn  at  once ;  and  still  more  novel  wUl  it  teem  to  them,  that  the  cost 
of  renewal  is  afl  suppEed  forthwidi  m  a  lump,  by  merely  askiMg  for  k. , 
This  is  a  readiness  of  means,  whidi  few,  if  any,  of  oor  railways  ever  mvh 
pected  themse1ve«of  posseasing,  trader  ofdkary  eurennutaiices ;  and  under 
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such  effects  as  Mi.  Ellet  attributes  to  a  Schuylkill  freaket  tf  Ummagt,  ast 
one  of  them  would  hope  to  escape^  in  the  monef  line,  utter  extimguitkment. 

In  my  own  justification,  howerer,  1  shonid  state,  that  I  doabtiid  much 
whether  thes4>  quotations  should  be  treated  aerioualj,  as  carrying  in  theia 
their  own  refutation ;  but  as  the  public  in  general  look  but  seldom  into  thin 
subject,  or  hav**  the  means  of  much  correct  information  in  respect  to  it.  I 
hare  thought  it  js  well  to  show  that  it  is  only  by  an  entire  ignorance  or  per- 
version,  through  iiusunderstanding  I  hope,  of  the  facts  in  the  ease,  that  Mr 
Ellet  has  bcm  able  to  concoct  snch  resnlts. 

Everybody  knows  more  or  less  o(  the  origin  of  steam  railways  for  the 
purpose  of  quicker  travel  aaad  tranapmrtation.  Not  knowing  better,  they  com- 
m^iced  with  a  light  plate  rail,  but  soon  iboad  out,  that  the  stringer  or  e»4- 
tinuous  support  it  required,  could  not  be  kept  continuoos,  bat  was  fererer  df»- 
caying  and  leaving  the  rail  vnequally,  by  which  it  was  sooaer  or  later  bent 
into  ridges,  according  to  the  weight  of  the  then  more  destmctiTe  k>coraotiT«ju 
This  soon  induced  the  use  of  a  thicker  iat  bar,  and  so  on  from  the  plate  rail 
of  15  pounds,  the  weight  has  been  gradually  iaereased  to  80  pookb  per 
yard,  disposed  of  in  various  shapes  to  produce  the  greates  fmnU»  sireagthr 
principally  to  meet  a  continued  Bsrrease,  onti]  lately  m  this  ce«atry,  of  weight  ^ 
of  locomotive,  the  best  form  of  rail  for  this  porpose  bcaig  yet  aa  opem  ques- 
tioti,  and  in  which  further  improfements  will  costimie  lo  he  nade  as  sug- 
gested hy  experience.  It  is  in  the  course  of  these  traaritions  dnrii^  the  laiit 
fifteen  years,  from  light  to  heavier  rails,  m  search  in  htt  of  the  atkfaaU — 
and  towards  which,  in  England,  the  liverpeol  and  Maachesler,  as  the  pio- 
neer, c<mtribated  so  liberally — thai  Mr.  Elfel  has  thought  la  iad  Ui  easea. 
of  destroctionf  and  to  asstutie  upon  these  «ere  reykeemeatt  ef  a  iMarier  for 
a  lighter  rail,  that  a  senoua  dead  lost  was  iaenrred,  whea  ia  fcci  the  oU  and 
merely  defaced  iron  often,  la  the  case  yartiealarly  of  the  iat  rail,  always  re- 
alized first  cost,  and  sometimes  a  profit;  (hatohtheBAJM  Hill  read  having, 
as  one  instance,  sold  at  970  per  ton.  Here,  then,  is  fooad  the  trae  version 
of  the  several  cases  of  rails  destroyed,  as  adduced  hy  Bfr.  EUet,  aad  tlist  this 
is  so,  as  well  as  that  there  may  exist  ael  even  a  skadtw  of  gremd  fnf  the 
very  perishable  character  he  attributes  to  it,  hat  on  the  coaliary,  that  ii  haa 
abundantly  proved  itsdf  to  poeseas  a  snilBiUe  darahSity,  I  sa^oia  a  list  of 
roads  On  which  the  rails  wovlaid  some  time  prior  to^umeattihj  Bfr.  El- 
let aff  long  since  destroyed,  which  are  siUl  ta  use,  aad  likely  to  reawia  so 
until  the  concerns  can  afford  to  ehinge  them,  or  for  an  indeftute  period 
The  following  are  those,  among  several  othesa^  that  I  wiD  lefor  to^as  having 
'still  down  their  original  iron,  either  in  whole  or  ia  part: 

'HuMafcMrkandHadMa,          FUttmil                 Inwaftr    10  y«>s,          >■— inwii. 
llwBaltiMMMdQUo,                4o.    (40 auk* oToU trades     >                        i^ 
TheHwtaMMihMa,  do.  M     "  '  — 


ThaCirfnatbwtoal,  EdfanU  S 

All  diese  roads  have  had  their  iron  pot  to  the  severesi  test,  the  Harlem  ja  , 
paxticnlar,  over  the  dty  port  of  the  track,  some  800^000  teas  in  human  flesh  . } 
isd  can  passing  amuMiUy,  ttid  which  must  by  thiiliMe  have  home  over  oatd p  \ 
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» 


vJUte  of  laai.  TIm  other  roMb  hare  all  been  battenl  by  the  hmmA  lo- 
comMiTW,  aai  made  to  rafier  espectaUy  on  tlieir  ciirTes,€raBi  w^ich  fiswaie 
exempt,  and  aMMtigh  male  ae  account  of  by  Mr.  EUet,  are  the  moat  fruit- 
fiii  aooTce  of  wear  and  tear  to  both  road  and  xnachmery,  partidalarly  on  tht 
Colaivbia  raflpaad.  But  as  eat^lishing  the  fitct  of  the  little  injoiy  aostaine^ 
by  ^  flat  rail  A'om  the  rolling  of  mere  tonnage  over  ft,  we  find  by  rderenca 
to  tbar  reports  that  there  have  passed  np  to  this  tiihe  ever  ^e 

IhaeliCbiaik  Lalugknilraad  ia  eMA'dcaceadiagaad  MCMdiOf  «Mi««MHM|taf  ZJUOfiU  Um» 
La^KWMMM*  "  "  «  *^  SMOJMD   " 

MiaaHiB  «  "  '  *  ^  IfiKOOO    » 

Now  as  the  rail  could  save  nothing  by  rest,  the  wear  would  be  the  suae  had 
the  aboTe  tonnage  flawed  over  it  in  a  monikf  or  in  a  teri$s  of  jreorc,  aad 
therefore  for  Mr.  EUet  to  assert  that  snc^  a  tu^xe  bagaUUey  comparatiTely, 
as  160^000  tons,  would  destroy  the  Petersburg  rail  m  six  years,  and  that  the 
tonnage  of  the  Schuylkill  /or  <aie  year,  about  one-fouith  of  that  already 
passed  orer  the  Mauch  Chunk  read,  would  require  it  to  be  reqewedsuK  ftsies 
in  one  jrear,  is  utterly  preposterow.  Neither  doi  the  paztieB  ooaoemed  m 
the  above  roads  entertain  a  doubt  ^  the  iron  on  them  continuiag  to  be  use- 
ful for  niany  years  to  coaie,  all  of  them  showing  aoDually  an  ineroawod 
transportation.  But  wh*  k  most  singular,  is  to  fiad  Mr.  £Uet  iT»»ntf«fiBmg 
that  all  the  world  have  been  asleep  in  this  matter  ci  the  sudden  teeakiB^ 
down  of  the  iron  on  railways,  and  that  as  it  were,  it  has  been  left  to  him  to 
give  the  first  alarm  and  wake  them  up.  It  would  indeed  be  marvalloaB,  if  at 
this  late  day,  no  iu>tice  had  been  taken  of 'this  very  important  iaet,  or  th^  it 
would  not  indeed  have  proclaimed  itself  and  have  arrested  the  f«th«r  pra*n 
secution  of  tJ^  railway,  particularly  in  England,  wh«w  the  iron  is  tNBte#:; 
without  mw cy ;  as  regards  weight  of  locomotive,  lesgtk  of  tmia  aad  abof* 
all  in  the  highest  speeds — 90  eules  for  travel,  and  16  milea  per  hour  foi 
freight  Whattocdc  so  many  of  the  Continental  «agineeES  to  Eng^aad,  and 
afterward*  breiight  them  here,  but  to  learn  bow  it  Mood  vk  patliedar,  in  f« 
spect  to  thiintotjMri  of  the  system.  And  does  not  the  qreadainoe  of  no- 
ways overajl  the  Conienent,  estaUish  the  foot,  that  the  cost  foitzcaewal  frsaa? 
wear  of  the  qui,  as  I  stated  in  my  formnr  lenarkt^  was  aaeMtained  by  Ae« 
to  be  compassable  by  a  aMder^fe  annual  chaige  after  all^wii^  for  eld  aia- 
terial,  ganerally  worth  two-thirds  of  die  new ;  and  this  wsfibrtftarfttethis 
trade  to  be  passed  over  it?  This  being  moat  particaltfty  napofrtant  to  tha 
Continent,  where  iron  is  generally  eiqpenive,  pains  were  in  consequenee  * 
takeq  to  be  sure  of  the  foct  Tlie  latest  reference  we  can  &id  to  the  solgeet 
in  England,  where  H  is  naw  no  ioBfer  natter  of  cooeeni,  is  m  a  leetoie  of 
Profeaeor  Vignolee,  and  he  there  aaya :  .     ^     ^  ;.. 


■' That  the  rerak  •£  a  variBty  ar«ip««Mls  on  4w  BMdMishw 
and  DntoDgtoB  eMen  nStwj  gWea  oaa-taoOi  of  a  pooM  par  jaid  par  aaiMua,  ap  ^  ab- 
^^te  a^Mint  itf  Ur  anMioB.    bdmb  StattaMBiB.  hunawM-  titAt  It  tmA  Mnw.  Mii^ 


ona^xthofapoandMrvanL    On  the  jDl&igwqrth  foVknj  itwssstw  ajriithaf  aapwBiC;, 
OiTiislimpSiu/Mudieste aone  jmis  a«, tha iraar «ta Mad Msiteiit afakoS. 

MMkorapanndperyHdpwiaiiBaak    At  ttk  nSa  it  wolM  ttk    — 

a  nil  fitan  aw^  s^aWP ;  bat  lalsr  espoknee  AowK  that  Oa  i 
' ""  i  aeia  toy  dtemiTcljr' M  idb  wbow  qfer  welw  an 
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and  or  tbe  belt  iqnofitctam.    Wo  nw^  |ik«  tan  Um  u  Um  picMBt  aronfe  mightte' 
one  pur  of  dnving  wfaeeb  of  Engiish  Kxwmattvea."  > .    - 

Tlie  colliery  raitwayt  here  alluded  to  by  him  pass  annually  700,000  to 
800,000  tons  by  steam  power,  and  confirm  the  experience  here  that  from' 
niere  abrasion  the  loss  to  the  rail  is  the  merest  trifle,  and  which  is  only  of 
any  moment,  when  in  the  case  of  inferior  iron  it  a  liable  to  be  poitiaUy  torn 
and  exfoliated  by  the  slipping,  principally  on  the  curves,  of  heavy  locoaio- 
tives.  A  good  deal  of  bad  iron  of  both  flat  and  edge  rails  was  at  first  imposed 
on  railways,  both  here  and  m  England,  forming  the  exception  and  nat  lk« 
rule  in  the  case.  This  arose  partly  in  the  attempt  of  the  English  to  make 
as  cheap  rails  as  the  Welsh  manu&cturers,  without  having  as  good  mineral, 
and  leaving  out  some  of  the  refining  processes,  and  this  was  not  at  firsi  so 
much  cared  for,  aadl  the  hammering  of  the  locomotive  taught  diero  that  the 
top  tables  o(  the  rails  at  least  could  hardly  be  too  good  and  malleablfc,  and 
to  tbeae  the  proper  degree  of  toughness  is  now  given.  In  England  the  iron 
on  railways  is  like  die  wood  in  this  country,  cheap  and  not  so  much  an  ob- 
ject, and  hence  riiey  could  be  liberal  in  the  weight  of  rail,  rather  than  seek 
to  diminish  that  of  the  locomotive,  which  would  there  involve  a  loss  of 
powwr  they  eouU  not  afibrd.  But  here  our  interest  has  been  to  economise 
iron  in  the  rail,  and  to  this  end  all  the  mechanical  ingenuity  in  this  fine  has 
been  tuTDed,  until  the  desideratum  has  been  at  -last  attained  of  making  all 
the  weight  of  the  engine  ueefid,  at  the  same  tnne,  so  distributed  that  with 
treble  the  power  of  the  old  style  of  machine,  it  presses  but  little  more  oa  the 
rail  than  an  ordinary  ear — that  is,  the  pressure  from  any  tingle  driver  need 
not  exceed  two  tons,  while  in  England  it  is  four  tp  five  tons,  wkh  only  half 
the  eflScieney.  The  .economy  of  diis  improvement  nnist  pervade  the  whole 
system,  and  may  be  said  to  make  a  new  era  in  it,  at  which  Mr.  Ellet's  for- 
mula, based  on  old  or  obsolete  data,  must  cease  to  be  applicable,  if  at  any 
time  it  were  good  ibr  anything.  The  thanks  of  all  the  lighter  roads  and 
with  nn&vorable  grades,  and  indeed  of  alf  sorts  of  railways  are  fnihr  due  to 
Messrs.  Baldwin  and  Whitney  for  this  their  latest  ingenious  eflort ;  and 
mmy  have  already  given  more  substantial  proo6  of  acknowledgment,  by 
thfe  adoption  of  this  admirable  engine,  and  all  of  them,  after  several  months 
triat,  testifying  to  Aeir  unequivocal  superiority.  It  will  be  at  once  per- 
cHreA  how  great  may  be  the  saving  of  iron  on  a  road' ttsing  these  locomo- 
tives, with  w(hich  60  po<mds  to  the  yard  wouM  be  our  maximum. 

I  would  here  notice  the  very  cnide  notions  entertained  commonly  as  to 
the  relative  cost  of  transportation  on  a  railway  of  passengers,  merchandisjp, 
minerals  and  other  heavy  products,  the  impression  being  that  travel  in  that 
which  costs  least,  when,  according  to  Professor  Yignoles,  whose  experience 
is  not  sm^,  he  states  it  to  be  tvelve  tiran  dearer  than  mineralf,  and  $ix 
times  dearer  than  merchandize,  carrying  weight  for  weight,  or  redncing 
them  all  to  tons.  This,  in  the  case  of  minerds,  as  coal,  arises  in  its  be^ 
the  only  species  of  tmqwitation  which  aiwmft  aflbids  /iUl  laadtj  and  the 
saving  generally  in  the  comparatively  loto  spftd  at  whkh  it  is  carried ;  and 
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tlw  explain  why  th«  eoUury  railwaj?  in  Engluid  jpajr  hetiy  notwitlMluidii^ 
the  Tery  low  rates  at  which  they  carry,  even  Wfth  iDdiAreftt  gmdienli  and 
I  for  their  weights,  comparatrrdy  inefficient  engnoei  fat  so  doirig. .  Some  there 
are,  who,  TiHioi  its  carriage  is  associated  with  a  railway,  entertain  the  school 
day  nodoD,  that  a  ton  of  coai,  in  partictilar,  is  heavier  than  a  ton  offuUhert, 
when  in  &et  the  htter,  not  any  lighter  of  coarse^  is  the  more  cumbrous  to 
carry,  as  may  well  be  imagined  of  a  train  of  800  to  1000  bides  of  cotton, 
now  a  common  sight  on  oar  light  southern  roids,  since  the  introdtictk«  of 
the  locomotive  just  alioded  to,  and  equal  to  320  tons  gross  load,  orer  30  and 
37  feet  grades,  at  a  speed  of  10  miles  per  hoar,  the  engine  wei^ung  ahoat 
13  tons  on  0  driTers. 

It  would  appear,  however,  that  the  great  a&n,of  filr.  Ellet,  ht  all  this  sta- 
tistieal  diligeaee  and  research,  is  to  prove  the  certain  iulure  of  the  Reading 
railway,  in  its  preaem  attempt  to  wrest  the  coal  trade  from  the  Schttylldll 
canal,  to  whl^  it  runs  parall^  between  Philaddphia  and  Pottsrille.  If 
railways  eovU  be  kept  in  a  sMe  <rf'  inb&ey,  and  confined  to  mere  tiaTel  and 
a  ewudl  «aM«n<  of  freight,  Mr.  Ellet's  atteotiMi  might  not  perhaps  have  been 
aroused ;  but  this  is  net  so,  and  as  he  expresses  it^-'ftailways  are  now 
coDStmcted  to  take  the  place  of  important  caiuls;  and  to  famish  the  means  of 
transport  for  die  heavf  produett  of  the  earth  at  txeeeding  low  rates."  As 
the  eonseiiaence  of  this  attempt  of  the  Reading  raflway,  Mr.  EUet  assert^ 

tat  "  That  tewffliMt  withstand  die  nffiagrf  the  tn^  of  the  Sdiiqrika  (7  to  80(^000 
tow)  htjam  yew. 

91  "llMtkwfflooatfram50u>7&eeotBton|ii«oetheinnwfaidiiBdertiiijedb]readi 
ton  ot  eo*i  that  deKenda  from  PoltinllB  to  BSdimaad  on  the  pnnat  tadL" 

As  to  the  first  assertion,  the  tettimony  already  adduced  by  me^  proves  the 
flat  bar;  rail  to  possess  safficioit  dumbility,  and  might  suffice  for  all  odier 
Ibrms,  twit  as  the  rail  on  the  Reading  road  is  of  the  edge  pattern,  and  pro- 
nounerd  by  Mr.  EUet  to  be  UbiBfiebUr  of  the  two,  it  will  be  osefol  to  show 
that  this,  I3ce  all  dse  that  he  asserts  of  the  railway,  is  marked  by  the  same 
inverted  and  therefore  perverted,  view  of  die  subject,  which  misleads  him 
and  all  kindred  reasoners,  while  the  improvement  is  JUmruUMg  all  around 
'  them,  into  the  mistaken  belief  duit  its  days  are  nigh  being  numbered.  It 
happens,  unfortunately  for  him,  however,  diat  this  very  Reading  railroad  al- 
rea^  furnishes  itself  the  test  of  a  competedcy  for  beyond  what  Bfr.  EDet 
would'  allot  to  it,  and  comes  tny  i^ropos  to  the  overthrow  of  his  kind  pre- 
diction of  its  early  fote. 
Thus  die  records  show  tint  from  its  opening  at  the  end  oi  1898^ 

to  die  end  of  184S,  diere  has  paand  already  on^  k  a  neti  too- 

lof  -j-^^'-^';--^ /'!'•■.  800^ 

which  diere  ^  paaasdj  i^deaceadhi|f  inidiia^^  can, 

and  In  loeomodveweij^  a  farther  toanatfe  In  dfteaa  five  yean,  ' 

oiatUatt  '        T  '  MOyBiP 

flnkdng  a  gross  tonnage  of  at  least  one  nlu^  idlu^hMro^ 
Beading  road  in  the  past  five  yeua,  duM  $Sk9Mg  m  iiself  proof  posifive 


'that  it  can  wutre  than  sorriTe  om  year's  tineas  of  the  Schuylkill  eanal, 
iitt  ^b^iig  atUl  as  giKxl  aa  new. 

An  to  the  aeomd  aaaertion,  it  ia  only  of  aae,  after  this,  to  notice  it  with  the 
vfew  of  holdmg  up  the  enoroiitiea,  of  which  Mr.  £Uet  is  capable,  towania 
a  railway.  Thus  at  75  cents  per  ton  oa  800,000  tons,  tiie  wear  would  be 
equal  to  $600,000,  and  at  $55  per  ton  to- near  11,000  tons  of  iron  cvHtvmed 
per  annum ;  while  the  \ioKoU  track  does  not  contain  much  over  7,500  tooa. 
At  this  rate  it  would  not  be  possible  ta  supply  a  new  track  as  fiut  aa  the  old 
was  destroyed,  not  even  were  %cm  and  roiling  siti<5  tobe  provided  alteraalely . 
with  the  water  stations  op  its  whole  line.  But  with  the  help  of  my  pieaeM 
expose,  I  may  fiurly  trust  it  to  the  common  sense  of  the  reader  to  see  that 
no  such  c<mdition  of  thii|tgs  could  e^r  happen.'  , 

Let  me,  however,  loofk  a  httle  more  paiticalarly  nito  diia  manar  of  the , 
wear  of  the  rail,  and  by  remting  to  the  data  given  by  Mr.  Vignotes,  assia 
the  reader  to  nndststand  it  The  Stockton  and>  Darlington  doea  a  large 
coal  businesB  of  TOO^OOOj  to  809^0lM>  tens  per  annom,  beaidea  10  to  12  pos- 
aenger  trains  daily,  and  the  Liverpool  and  Afanchester  doea  alao  an  immraae 
business.  The  wear  on  both  tfaeae  roads  is  stated  by  him  to  be  about  oae^ 
tenth  of  a  pound  per  jrard  per  annam-;.  each  jrud  weighing  say  6<^foandai 
the  wear  would  then  amount  on  a  doaU^mck  of  4  rails  to  fonr-tenths  ef  a 
pound,  pef  yard,  equal  to  704  pounds  of  i>eii>  per  mile,  or  for  04  milea  60,17$ 
pounds ;  say  20  tons  annually,  and  at  $66  per  toni,  makes  only  $1,660  per 
annum,  for  the  cost,  on  this  data,  from  mer$  abrasion  of  rails.  There  will 
always  be  defective  rails  on  a  long  line  of  railway,  which  wili  display  them- 
aelvea  q^  intervals  for  several  years,  by  exfoUation,  until  th^  are  aB 
ezpdled,  and  which  may  be  aatimated  as  about  equal  in  cost  to  the  abra- 
sion.  .  T^e  mad  once  freed  from  theae  imperfect  rails,  but  little  trouble  is 
afterwards  experienced ;  and  the  whole  expenae  foi  renewals,  less  value  of 
the  crushed  material,  worth  s^  two-thirds  of  the  new  will  net  then  much 
exceed,  say  $30  to  $35  per  mile  of  road  per  annum ;  which  will  cover  a 
very  long^  period  befwe  ^te  whi^e  first  cost  of  the  iron  is  thus  eji^ended ;  and , 
in  the  mean  tinoe  this  wil)  no  doubt  be  rendered  the  easier  by  the  rails  be- 
ing, ere  loag,^produced  in  the  Schuylkill  talley,  on  the  very  hae  ef  the  road 
itif^  the  ejqwnse  being  then  only  the  cost  of  re-rolling  the  rail  raid  a  amaU 
lo8^,of  weight — ^makuig  ifL  al  least  as  cheap  as  they  have  ever  been  imported 
free  of  duty. 

The  fragility  ci  the  rail,  therfiuw,  is  but  a  poor  depoidance  on  which  t» 
rely  for  gel%g  rid  of  the  competitiqB  of  a  railway,  and  so  hi  from  this  be- 
in(|J|il|P||f  to  be  diminished  hereafter,  in  the  case  of  the  Reading  railway,  its 
proprietors  have  lately, determined.  00,  PMq^letiflig  forthwith  the  double  tiack' 
with  a  60  pound  rail,  and  otherwiae  a  wbarvea  and  additiomtl  cprs,  increas- 
ingx.itfi^ilitiee  for  accommodating  the  coal  business  in  paiticulary  fot  which  ' 
it  imnqnly  constructed.  The  canal  proprietors  on  the  8(;luiylkill  and 
the  i!«higl^  are  also  said  yy  be  preparing  tbaam^rm  for  the  moat  determined 


.^ 
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bus  per  ton,  is  not  likely  to  rise  smm,  if  it  do  aot  &I1  to  a  stiU  lower  mark. 
The^hndeods  of  tke  railway  may  in  conseqaence  be  somewhat  impaired 
for  dw  moment,  ky  tkis  and  ^er  cempetkion,  bat  h  will  always  be  there  as 
die  «MM»  rignlmtor  wf  tke  coal  trade,  and  until  this  is  euknowUdged,  no  per- 
manent and  jnst  atandarS  of  chatge,  either  by  railway  or  canal,  can  be  ar- 
rived at,  by  iHudi  aU  may  at  least,  more  or  less,  lire  and  prosper.  This  is 
irrisistible  so  long  as  in  Ae.  plan  of  the  presoit  lateral  cUr  and  boat  re- 
qoiied  on  the  canAl,  tke  raRiray  $upplies  «  cor  as  a  substitute  for  the  two 
first,  and  carries  the  same'to  a  cheaper  and  more  convenient  point  of  delivery 
than  is  done  by  tke  beat  The  continuance  of  low  prices  for  coal  m  the 
next  five  jreais,  most  have  the  good  effect  ef  at  least  doubling  the  present 
annual  consumptioti,  estima^  to  be  1,200,600  tons  of  aMhracite  alone. 

Fttaa  same  .cause,  Mr.  Ellet  would  seem  to  have  bound  himself  to /^rce  a 
e&ntJm$itm  that  railways  are  yet  of  very  limited  capacity,  and  particularly 
unfit  for  tke  profiti^lecaTri^e  oflua^  freigiit,  as  well  because  they  would 
soon  break  down  under  it,  as  that  they  cannot  afibrd  to  carry  it  as  cheaply 
as  its  small  value  generally  reqtares,  which  focnhy,  he  would  persuade  us, 
•ndfor  kardlyabeitervBason,  however,  than  «M«i(<<9sijbd<Htg8  only  tocanals; 
and  widt  a  Chinese  reverence  in  thn  respect,  opposed  through  thick  and 
thm  all  innnvation  vpon  it  There  was  a  tiiie  w^en  diis  position  had  some 
aligltf  color  of  oopport,  bat  the  ruthless  progress  of  the  age  has  oTertnmed 
it,  and  noiirin  the  genendity  of  cases,  in  this  country  particularly,  it  may  be 
sal^  assumed  that  hereaier  the  railway  wiU  have  the  prefer^e  over  the 
canal,  even  though  its  main  object  be  that  ef  keavf  frdght,  in  the  sound  of 
wfakk,  as  before  explained,  there  is  fiir  moreterror  than  in  its  carriage.  In 
die  inslWKe  ef  the  Reafing  railway,  new  so  noxious  in  certain  quarters, 
there  is  a  pecnlisr  adaptedness  te  this  keavjf  business,  diere  being  here  a 
union  oi  steam  power  and  gravity,  whk  an  unbroken  cmmection  in  its  tw 
minations  for  the  hoal  business,  and  what  must  give  it  an  easy  triumph  over 
in  rivals,  dM  caittls,  in  te  fiur  as  beeeming  ultimately  the  gxeat  regulatok 
oftUitrade. 

If  I  kavis  warn  raiUd  too  kag  at  Bfr.  EUet,  I  must  plead  in  pjcc<»e  the 
natne  of  tke  subject,  and  the  very  great  in^rtance  of  having  it  rightly  tm- 
derstood  by  the  |mblic  Even  in  tke  great  State  of  New  York,  against  the 
experience  around  about  them,  this  e^qiloded  doctrine  of  the  cheaper  charac- 
ter of  canals  is  maintained— or  pretended  to  be  so— taking  care,  ihowever, 
to  fetttr  the  railways  which  run  parallel  to  their  greet  Eriie  canal ;  this  was 
a  great  project  in  its  day,  but  its  enlargemoit  a&ennjia  could  only  be  ef- 
fected hj  a  constant  and  diligent  circulation  of  the  same  erroneous  views  in 
respect  to  railways,  which  at  diis  late  clay  I  fihd  Mr.  Ellet  so  zealous  to  keep 
alive.  Ten  millions  have  dready  been  wastiad  in  this  enbugement,  and  fif- 
teen nullkms  of  dollars  mofe  vrouM  be  required  to  complete  it,  for  which 
thi^  «re  yet  advocates,  while  two-thirds  of  dus  last  sum  would  suffice  not 
only  to  prepare  the  Ihie  of  railways  between!  Buffido  and  Albany  to  do  the 
whole  business  of  the  canal,  but  would  su^lice  to  cairry  the  line;down  to 
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Qoahflli^  and  from  thence,  by  railways  already  made,  eauMct  BiaSkio  watt 
New  iTork.  The  opponeou  of  a  railway  to  AHwny  always  nht  to  tlie 
compKSdtion  of  the  steamboats  on  the  Hudson,  as  insarmountad>le.  Now  by 
steamboat  the  through  traveliar  can  only  be  delivered  either  Way  between 
Albany  and  New  York  at  a  loss  of  the  whole  dap  and  pari  of  the  nexty  be- 
sides the  expenses  of  lajfing  over,  which  may  all  be  estimated  at  #1  60  to 
each  ordinary  tfaveller^and  more  to  a  business  one  ;  tberefbre,  if  the  steam- 
b(tat  carried  for  nothings  this  extra  expense  most  be  entailed,  aad  wovid 
amply  pay  ihe  railway  in  summer,  and  in  winter  it  eoald  hare  no-  oppositioa, 
being  always  able  to  make  the  trip  between  these  great  central  bosiacss 
points  in  five  or  six  hours.  On  the  Erie  canal  there  is  now  annoallj  takrn 
in  toUs  two — in  freight  two  and  a  Ao//— and  in  passage  uooey  erne  miliiea 
of  dollars,  or  in  all  about  fite  and  a  half  millions  of  dollar*,  between  Buf- 
fitlo  and  Albany,  a  distaot^e  of  363  miles.  Now  were  the  railways  on  this 
line  allowed  so  to  adjust  themselves,  as  to  do  this  large  business,  I  believe 
they  could  do  it  all,  at  a  good  profit  for  three  millions  of  dollars,  or  ^eet* 
ing  a  saving  ef  the  present  entire  freight,  of  two  and  a  Aa(^  millions  of  dol* 
lais,  with  greater  accommodation  to  the  immense  business  on  the  line  of  the 
canal  and  railroads  themselvesy  by  not  restricting  it  to  a  paft  of  the  year 
only.  Any  reform  of  this  sort,  may  do  to  speculate  upon,  with  little  hope 
now  ^  its  bei^  ever  efiected,  the  contrary  interests  having  too  strong  a 
hold,,  besides  an  impenetrable  ignorance  of  the  coaapasative  merits  of  these 
improvements  generally,  which  cannot  be  suddenly  dispelled.  Both  these 
obstacles,  Vfi  the  commtmity  whieh  it  most  benefits,  have  done  their  worst  to 
firastrate  thp  Reading  railway,  but  k  has  now  attained  a  safe  position,  anftte 
an  outlay  oif .  say  eight  millions  of  dollars,  will,  in  its  way,  represent  the 
most  formidable  I  engine  of  transportation  in  the  world.  A  vast  dependant 
pc^ulation,^n  the  anthracite  coal  fields  of  Penosylvania,  shonld  be  ever  gnie- 
fol  to  it,  for  having  freed  them  entirely  from  the  monopolizing  gripe  of  the 
canals,  and.  with  the  all  pervading  economy  of  which  the  railway  system  is 
the  source,  to  the  poor  man  in  particular,  we  should  all  be  eager  to  lend  k 
a  pushing  hand,  rather  ^hui.  imitate  Mi.  Cllet  m  undierradag  its  eapec% 
aiid  its  usefukiess,  1  '    .  i  ,   ,.         F.^ 

'  Fei  the  Amcricaa  Railra«d  Jonnud  mud  M«chHiic«'  M»K««iiH). 

1  ,    NOTES  ow  FRAcncAi.  ENonrEEEWo. — ^No.  5.       • 

Bridget. 

The  suspension  bridge  of  wire  across  the  Schuylkill,  at  Philadelphia, 
Mr.  C.  EUet,  Jr.,  engineer,  ofiers  an  admirable  illustration  of  a  position  as- 
sumed in  the  last  number :  that  the  employment  of  engineeif  of  education 
and  experience  to  project  a  structure  suitable  to  the  locality,  and  adapted  to 
its  objects,  would  be  attended  with  vast  benefit  to  all  interested ;  the  comnui- 
nity  as  well  as  the  proprietors.  The  patentee  of  some  particuhu  mode  of 
construction  recommends  his  plan  in  all  situations,  and,  to  take  the  mosifr- 
vorable  view  of  the  case,  let  us  suppose  a  bridge  on  Howe's  plan,  the  br$t 
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pteated  Americaa  bridge,  to  «ceapy  the  pkee  of  &e  snspennon  bridge  at 
FMrmoant  It  is  nanecesBary  to  drew  aay  comperinos — the  statement  of 
the  case  k  more  Aaa  aufficieoL 

The  cost  of  the  wire  bridge  is  said  to  have  been' aiidar'iM^,006:  less  than 
half  the  coet  of  the  wooden  bridge,  which  was  burnt  down ;.  bat,  nev^  hav- 
ing seen  any  other  than  newspaper  reports,  I  am  anaUe  to  offer  any  re- 
marks on  the  subject,  b^oadeiKing  that  a  earing  in  first  coet  and  subeeqaent 
annual  expenses  will  generally  result  from  the  employm^tt  of  competent 
men.  Besides  this,  I  hold  that  neatness  of  appearance,  and  some  little  de^ 
gree  of  harmony  with  surrounding  objects,^eiiid  not  be  neglected :  indeed^,- 
I  believe  that  these  will — in  the  gmerality  of  casea — foUow,  to  some  extent, 
a  judiciously  i^ojocted  bridge,  without  in  any  way  increaaing  the  cost  . 

Every  traveller  must  have  noticed  the  deplorabie  structures  on  which  he 
often  enters  a  beattti&l  village,  and  which,  net  unfirequently,  disfigures  its 
most  populous  thfNTOughfiiroB.  Here  is  an  immense  amoum  of  employment 
which  the  profession  should  aecuelo  itaeU^and  which  in  other  countries  forms 
no  small  part  of  the  buainesa  of  the  engineer,  in  tUs  «ountry,  however, 
where  bridges  are  more  required  than  in  any  o&er,  and  when  Innited  means 
atroagly  indicate  the  propriety  ^  asc^itaining  (he  capability  and  cost  of 
different  plans,  all  is  left  to  chaBca,  and  in  place  «f  adorning,  the  bridge  is 
only  too  often  the  only  drawback  en  the  seenei  For  eninple,  the  httiise 
bridge  across  the  Hudson,  at  the«ity  of  Troy,  is  in  many  pontionB  of  the 
spectator  a  complete  '^blor,"  in  a  view  otherwiae  r^ier  interestmg.  Nu- 
merous instancea  will  suggest  themaelveB  to  <ke«ader,  and  I  will  only  ob- 
serve, that  any  engineer  who  will  take  the  trouble  to  study  any  particokr 
site  for  a  bridge—^  the  span  only  40  or  M  feet — 'Will  almost  invariably 
Mrike  out  some  particular  plan,  which,  in  his  opinion,  is  superior  to  all  the 
others  he  has  considered ;  taking  into  consideration  thenatui^e  of  the  traffic, 
^he  amount  appropriated,  the  quality  of  die  timber  and  stone  and  the  sui- 
rotmding  scenery.  Without  exactly  rc^iardiag  this  as  the  b«8t  possible  plan, 
it  wHl,  in  nine  cases  out  of  ten,'be  superior  to  the  ofi^luuidjqggestions  of  an 
engineer  of  fer  greater  pretensions.  |  .  ;  .        :  .    ,| 

The  nameroas  bridges  on  the  enlarfsd  p«itMB  of  ^  Erie  canal  offered 
nnmerous  of^rtonides  for  improvement  in  tlieBe  structures,  and  the  experi- 
ence acquired  on  that  woilc  had  abandandy  demonstmted  the  vrant  of  more 
efficient  and  hsdng  bridges.  It  is  impossible  to  conceive  anydiing  more  in- 
congruous than  the  new  bridges  generally.  The  abutments  are  beantifnlly 
constructed  of  cut  lime-stone,  and  are  surmounted  by  a  lattice  bridge  boarded 
aal  shingled.  The  abntments  are  not  only  permanent  but  cosdy,  convey- 
ing no  idea  of  limited  means  or  even  economy ;  the  bridge  itself  is  unsight- 
ly, perishable  and  combustible,  and  togethe^  they  forte.«  capital  specimen 
of  ^  **  shabby-genteel"  in  engineering.  Taldng  die  coet  of  abutments  and 
•aperstmeture  together,  we  should  have  had  a  sum  sufficient  t«  have  adorned 
the  route  of  the  canal  with  a  gre^  variety  of  bridges,  superior  to  the  present 
stmetores  m  durability,  economy  of  repairs  And  appearance,  if  in  the  hands 
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of  compeleat  peiaoM ;  die  Sch^jlkill  bridge,  already  t^fmwi  to,  wifl  wrf- 
ficiently  explaia  my  meaBing.  With  the  exception  of  th9  bridge  ai  Ulieat^ 
signed  by  Mr.  Whipple,  engineer,  I  do  not  know  «f  any  attempt  to  iptradace 
a  bridge  sobetaatially  new  or  diflering  ftota  tboae  im  ordinaiy  use. 

Mr.  Wipple'^9  bridfeemsuiB  ef  a  flat  cost  iron  poljrgoDal  arehrfirom  wUbh 
the  roadway  is  anspcaded  by  vertical  wrought  iron  rods,  stifiened  Terttcally 
by4nmilar  rodiar  crossing  each  other  and  acting  as  ttmts  as  well*  as  ties  from 
their  shortness.  The  strings  or  tie-beams  ar«i  rq>laeed  by*  iron<  rods,  so  that 
the  floor  beams  and  the  plank  are  the  only  perishable  parts.  The  details 
are  very  neatly  arranged,  the  bsidge  is  ronaikably  stifi*  and  may  be  easfly 
rendo'dd,  praeticaUy  speakiag,  fire-proof.  Still  the  effect  is  not  what  it  might 
be. .  A  circalar  or  elliptical>  arch  would  have  leeked  better,  and  b^ng  of 
cast  iron,  a  reasonable  degree  of  ornament  wonld  not  haye  added  to  the  eost. 
But  this  BHght  have  preveated  its  adoption  *'  in  toto"  'by  the  canal  eonunit- 
sioiieis,  who,  reckless  oi  exyenditure,  have  a  most  democratic  dread  of  any 
desiga  which  cam,  fixHn  any  eanae—evea-  sisspla  beafity  of  proportk»— ^ve 
pkasve  toy  or  elevate  the  feehngs  of,  the  beholder.  This  principle  has 
been  cacried  out  to  some  extent  on  the  Croton  water-works.  For  example, 
the  great  arch  at  Sing  Sing,  baik  of  granite  in  the  best  manner  sad  at  great 
cost,  dM^  ho<w  mock  may  be  done  towards  redncingthe  architeetuial  €#bet 
«f  astracture  where  the  magnitode  of  the  spa%the  natnre  of  the  u»lwial  and 
die  snnonBding  sceaery  ccmspire  to  produce  a  work  which  shoold  do  kooor 
to  die  ■Btiea  md  to  die  profession,  a  praise  whkih  all  must  accord  to  the 
<^<fiflCributmg  Mservoirf"  thoogk  built  mainly  of  rubble  masonry,  and  of  the 
farm.    ■  •-I  \- 


The  distinguishing  characteristic  of  EingtisK  bridges  is  that  the  timbers 
are  an,  or  nearly' all,  subjected  to  compression;  American  bridges  depend- 
k^  generally  en  a  string  or  tie-beam.  Now,  where  it  is  difficult  to' keq> 
the  grade  high  enough  to  clear  floods,  the  English  plan  of  placing  arches 
beneath  the  roadway  becomes  impracticable,  though  I  still  think  that  there 
^  vast  room  fiir  improvement  here,  not  excepting  Mr.  Howe's  very  credita- 
ble arrangement  of  braces,  iro»  rods  and  abutting  blocks..  '  « 
V  It  KB  common  m  Europe  to  pave  wooden  britj^ee,  and  Ibefiive  the  kridgs 
m^e  city  of  Providence  was  paved,  and  found  to  answer  weH  Where  the 
traffic  is  great,  the  plank  wear  out  &st,  and  a  thin  coating  of  feosegravejis 
very  ixtj^rioos,  by  admitting  moisture  and  heat  to  the  plank  and  preventing 
evaporation.  If  the  plank  be  coirered,  the  materials  sboukt  be  put  on  in  suf- 
ficient quantky  to  jn«vent  the  percolation  of  the  water.  On  railway  bridges 
where  the  roadway  ia  not  subjected  to  the  action  of  wheels  and  horses'  hoo£iy 
a  thick  coating  of  gravel  and  tor  does  v^ry  well.  Where  the  frame  work 
of  a  bridge  is  not  covered  in,  it  is  a  good  plan  to  put  on  two  or  three  caf|i 
of  paint  and  sand  which  serves  as  a  protection  ii|k  some  degree  against  flxe 
as  well  as  against  the  weather.  I  look  fopvard  with  mnch  interest  to  the 
resute  of  Kyan's,  Earle's  and  Payne's  process  for  nresorring  timber,  mad  >t 
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tfteiBiiify<|ipaurf  Uwtsafficienttinieiui^  elapaed  totett  their  vabe  in  some  de- 
gree^ The  ht}Ag9  ret)re8eoted  in  the  wood 
cat  jvas  desig^ied  in  the  automn  of  1841, 
and  {built  dnring  the  following'  winter,  to 
repl4ce  a  Uttice  bridge  destroyed  by  fire. 
The  sp^n  is  7B  feet,  the  rise  15  ieet,  out- 
side width  20  feet  There  are  4  arches 
12  by  90  inches,  formed  of  10  two  mch 
planks,  planed,  covered  with  v^^iEable'tar, 
and  bolted  together  wkh  2  thjree-foarths 
inch  bolts  every  4  feet  The  vertical  rods 
are  of  one  and  one^Mirtfa  inch^iron,  and 
tbe  arches  and  floor  are  braced  horixon- 
taUy  in  the  osual  manner.  Tbe  ariange- 
ment  of  the  floor  timbers  is  not  good,  but 
I  was  compelled  to  suit  the  design  to  cer- 
tain dimensions  of  material  on  hand. 

For  engines,  exceeding  7  to  8  tones  in 
weight,  the  arches  should  be  24  inches 
deep,  and  with  the  most  suitable  dimen- 
sions of  longitudinal  and  floor  timbers,  3 
arches  would  he  sufficient  for  TO  or  lilt 
ton  engines.  It  will  be  seen  at  a  glance 
that  the  great  diffieaky  is  xo  give  suffi- 
cient stifihess  in  the  centre.  The  object 
was  to  guard  against  fire,  and  the  arch- 
es and  strings  were  to  have  been  covered 
with  ^leet  iron.  They  were,  however, 
[HTotected  by  three  co^  of  paint  and  sand, 
and  with  the  he^vy  covermg  of  clay^  and 
gravel  on  the  floor,  the  bridge  is  tolerably 

■oafe  from  the  incendiary — a  more  formidable,  and  pcfrhape  more  frequent 

t:netny  than  the  sparks  from  the  'engine. 

.A.rches  baik  in  this  mamier  have  a  strong  tendency  to  retain  their  form. 
During  the  erection  of  the  above  bridge  a  sudden  rise  in  the  river  disturbed 
the  centering  and  forced  the  arches  back  at  the  springing,  increasing  tile 
span  as  it  were,  but  on  restoring  tbe  centering  to  its  posuioo  the  arches 
sprung  back  to  their  original  form  wilb  great  violeoce.  Though  built  ia 
the  plainest  manner  and  of  trifling  qon,  the  effect  is  g^reater  than  can  well 
be  believed  without  inspection.  The  use  of  plank  arches  is  of  old  date  ra 
this  country  for  inqMnding  the  road  way,  and  there  are  fine  specimens  of 
large  arches  of  plank  under  the  roadway  in  Weale's  bridges.  The  arrange- 
ment of  the  spandrels  is  however  difierent,  and  I  believe  the  arches  described 
above  were  put  together  in  a  more  substantial  manner ,  no  wooden  juns 
ware  used,  the  pluUc  were  only  ten  inches  ui^k  andjtrdil  pk|M  ^^  firmly 
bolted  together  without  felt  h-    ..    ,.  ,  »       i 
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This  bridge  has  little  or  no  thrust,  is  in  superior  in  appearance  to  aajr 
wooden  bridge  I  have  seen,  admits  of  considerable  ornament  and  is  well 
adapted  to  sites,  where  civilization  has  had  sufficient  time  to  prodn^  its  le- 
gitimate effects  on  the  taste  and  feelings  of  the  community. 

New  York,  'January,  1844.  W.  R  C. 

I 
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rJklLVKU  OF  RAILWAT8. 

When  Mr.  Ellet  first  advanced  his  unheal]^  of  doctrine,  proposing  to 
make  the  cost  of  railroads  and  their  fixtures,  with  an  eye  to  the  business 
which  they  were  likely  to  obtain — urging  the  propriety  of  making  little 
roads  for  little  business,  and  large  and  strong  roads  for  a  heavy  trade — a  very 
learned  critic  assailed  the  m<Mistrous  idea  in  your  Journal  of  January  Ist. 
1642.    ^From  this  valuable' paper  I  copy  the  following  paragraph : 

"  Still  another  compariton  maj  be  made  between  the  Sehu^ikill  canal,  which  coals  838,- 
000  per  mile  without  boat*,  and  die  Phihdeipliia  and  Pottamfie  railway,  which  coaU  950,- 
000  per  mile,  including  cara  and  motive  power.  la  it  not  Una  additional  coat  which  malua 
it  the  superior  and. cheaper  work  of  the  twol" 

It  wiir  doubtless  be  gratifying  to  your  correspondent,  to  learn  that  this 
great  railway  has  augmented  its  superiority,  since  that  period,  to  the  amount 
of  $26,000  per  mile.  The  present  cost  of  the  railway  appears,  by  the  com- 
pany's last  report,  to  be  no  less  than  $7,110,296  61,  or,  in  round  numbers, 
$70,000  per  mile. 

Its  great  merit  was  its  great  cost  It  has  increased  this  m^rit  in  the  brief 
apaee  of  two  years  fifty  ftr  cent 

The  road  )&  not  yet  finished,  but  the  company  have  just  obtained  a  loon 
of  $1,000,000,  with  which  they  koft  to  complete  it  This  sum,  added  to 
the  interest  now  unpaid,  and  the  current  year's  interest,  will  add  $1,600,000 
to  the  present  cost  9f  the  work,  or,  in  rotuid  ntunbers  again,  $16,000  per 
mile.  This  is  equivalent  to  an  additional  increase  in  the  merit  of  the  road, 
for  the  present  year,  of  33  per  cent  Its  merit,  accordingly,  at  the  end  of 
this  year,  will  be  simply  that  of  having  cost  $02,000  per  mile. 

Verily,  Mr.  Ellet  was  "behind  the  age,"  to  use  the  language  of  your  cor- 
retpoodent,  and  the  RewHigf  railroad  company  are  &8t  coming  op  with  the 
age.  Y. 

...We  commence  the  publication,  in  this  number  of  the  Journal,  of  a  very 
extensive  series  of  tables  for  calculating  quantities  of  excavation  and  em- 
bankment These  tables  will  be  completed  in  the  next  number,  and  will  be 
followed  by  a  general  description  of  the  mode  of  calculating  them  as  well 
as  a  rigorous  investigation  of  the  principles  on  which  they  are  founded. 
They  are  prepared  for  difibrent  ^pes  and  bases.  The  traosvene  and  loo- 
gitudinal  inclinations  of  the  ground  are  also  allowed  for       '    / 

When  completed,  we  shall,  if  suJSkient  indacement  ofier,  publish  them 
in  pamphlet  form,  for  the  convenience  of  those  who  may  desire  to  have  them 
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separately,  and  we  believe  that  they  will  form  a  Sralaable  jkresent  to  the  mem- 
ben  of  the  profession,  who  will  also  duly  estimate  the  skill  and  industry  of 
the  gentleman  by  whom  they  have  been  calculated  and  arranged.  As  it  is 
'  our  intention  to  make  the  Journal  as  usefiil  as  possible  to  the  engineer,  we 
cheerfully  contribute  the  additional  labor  and  expenditure  incurred  on  our 
part,  in  bringing  forward  these  elaborate  tables. 


1^  checrftilly  give  place  to  the  report  of  the  SchnylklU  Navigation  Company,  exhibit- 
ing the  icsuk  of  their  operations  for  the  past  year.  This  company  has  been  many  yean 
in  very  ■uoccHiuI  operation,  and  its  stock  was  at  one  time  esteaned  the  moat  pndoctive  in 
the  ooontiy,  having  paid,  we  believe,  for  several  years  about  20  p»  cent,  per  annum ;  of 
this,  however,  we  are  not  sure,  as  this  is  the  first  of  their  reports  which  has  come  under 
oar  observation.  Prom  this  report  it  appears  that  the  company  are  enlarging  the  capacity 
of  the  canal,  to  enable  them  to  reduce  their  toHs  still  more,  and  thus  retain  the  coa}  trade, 
for  which,  the  Reading  railroad  has  become  a  tompedtor.  Competition  in  business,  while 
it  often  produces  general  good  by  the  rednctioi^  of  expenses  common  to  all,  the  poor  as  weU 
aa  the  rich,  not  unfiwquently  apentem  disadvantageously  to  individuals ;  and  such  has  pro- 
bably been  the  ease  in  dfis  instance,  as  the  atockholden  in  this  canal  company  now  receive 
only  nx  per  cent,  oo  their  investment  instead  of  15  ot  90  as  formerly :  but  the  competitian 
of  the  railroad  has  reduced  the  cost  of  transportation  of  coal  fiom  Pottsville  to  Philadelpiua 
fall  one  dollar  per  ton,  thus  effecting  an  annual  saving  to  the  consumeis  of  coal  in  this 
country,  of  at  least  one  aixl  a-half  miOTons  of  dollars  ^  year.  It  does  not,  however,  fol- 
low, that  the  canal  is  to  loae  its  buaneas  because  the  raSroad  obtains  a  portion  of  the  coal 
trade — iur  otherwise — as  their  cooqpetition  alone,  if  no  other  cause  operated,  would  produce 
a  large  ineieaae  in  the  consumption.  In  1834  there  was  236,692  tons  of  coal  shipped  from 
Pottsville;  the  past  year,  1843,  it  hasexeeeded  680,000  tons, or  trebled  in  nine  years.  Of 
course  there  will  be  a  continued  increase  in  the  busineaa,  which  will  require  both  woiksto 
extend  their  means  for  aoconunodating  it ;  and  our  greatest  ^rpnhensian  is,  that  they  wiH . 
not  be  able,  it  present  rates  ef  transportation,  to  keep  up  the  cumpetitiop  and  give  the 
sfaawhoMey  a  fur  letam  for  their  investment ;  and  would  say  to  the  managers  (rf*  both 
~'— p"*^.  cooH  t*  a  tut  pcioe,  say  Sl-40  or  Sl'50  per  ton,  and  then  let  your  rivalry  be 
which  ahaU  get  mast  bnajnew  at  that. 

REPOKT  or  THE   8CHUTUHX    MAVIOATIOX    COMPANT    TO  THE    STOCKHOLDERS. 

The  president  and  managers  of  the  Schuylkill  navigation  company,  re- 
spectfully submit  to  the  stockholders  their  annual  report  for  the  year  1843, 
which  has  just  ended. 

The  unusual  lateness  of  the  sprint  prevented  the  opening  of  the  naviga- 
ti6a  until  the  10th  of  April ;  after  wnich  it  continued  uninterrupted  and  in 
excellent  order  imtil  closed,  in  December,  for  the  winter.  The  supply  of 
water  has  been  good,  rendering  unnecessary  a  resort  to  the  ample  stores  con- 
tained in  the  reservoirs.  ,  |. 

I  I.-~OP  THB  STATE  OF  TRC  WORKS. 

The  works  generally  are  in  good  order;  and  the  repairs  required  this 
.winter  are  not  heavy.  Throughout  the  line  of  108  miles,  from  Port  Car- 
bQ^po  Philadelphia,  the  works  are  r^uch  more  substantial  than  formerly, 
kavmg  been  greatly  improved  and  strengthened  within  the  last  few  years, 
while  the  canal  banks  have  attained  great  soKdity  by  tuna  The  wooden 
portions  of  the  mechanical  structures  are  the  plrintipal  causes  of  expense  fot 
repairs. 

The  new  dam  recently  erected  at  Fairmount,  under  the  authority  and  at 
the  expense  of  the  ci^  corporation,  to  replace  I  the  old  one,  which  had  stood 
twenty-two  years,  and  had  oecome  very  leal^,  is  an  exceUent  piece  of  work, 
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and  relieveci  the  company's  nari^atioii,  for  more  than  fire  miles,  from  the 
injurv  caused  by  the  defectire  anasanken  condition  of  the  old  dam. 

Tnat  pool  has  bem  the  most  defectire  part  of  the  line,  and  has  been  the 
cause  of  more  trouble  and  expense  to  the  boatmen  than  any  other.  As  the 
water  could  not  be  drawn  down  to  deepen  the  channel,  the  construction  of 
cofTer  dams  has  been  require^ ;  and  in  former  years  sereral  portions  of  the 
pool  have  been  thus  improved,  so  as  to  give  a  depth  of  five  and  a-half  feet 
when  the  river  is  at  its  ordinary  stage.  During  the  post  season,  shallow 
places,  amounting  in  the  aggregate  to  the  length  of  2,286  feet,  have  been 
thus  deepened  ;  and  it  is  beheved  that  the  boatmen  will  hereafter  be  a^le  to 
pass  through  this  pool  with  the  same  fecility  as  the  rest  of  the  line. 

Most  of  the  dams  on  the  lower  part  of  the  Schuylkill,  where  the  river  is 
large,  have  be«i  rebuilt  by  the  company  within  a  few  years,  in  the  moat 
substantial  manner,  and  so  as  to  give  an  mcreased  depth  of  water.  During 
the  past  season  it  has  been  the  policy  of  the  managers  to  maintain  the  works 
■in  the  most  efficient  state,  at  as  small  an  expense  as  the  length  iind  imporunce 
of  the  line,  and  the  large  amount  of  mechanical  work  upon  it  would  permit 
and  they  thmk  that  they  have  succeeded  to  a' gratifying  extent— as  the  great 
rednction.'amounting  to  $31,064  33,  in  the  anntiai  current  expenses  for  re- 
pairs, salaries,  and  loclttenders*  wages  will  indicate ;  which  has  been  ef- 
fected  without  impairmg  the  efficiency  of  the  police  of  the  line,  or  the  means 
for  the  rapid  passage  of  the  boats. 

The  new  outlet  lock  at  the  crosscut,  foarteen  miles  firom  the  head  of  the 
works,  has  been  completed  this  season.     Tlie  foundation  was  laid,  and  the 
cut  stone  v\ralls  carried  aboVe  the  level  of  the  pool  in  1841,  when  its  com- 
pletion was  postponed.     This  is  now  accompliabed  in  the  best  manner,  over 
coming  a  lift  of  twelve  feet  two  mchet,  which  formerly  required  two  locks 

IL— or  THS  TKABE  OF  THS'PAST  SBASOM. 

The  toll  oo  coal  has  been  retained  at  the  rate  of  five  nulls,  ot  half  m  cent, 
per  ton  per  mile,  at  which  k  was  fixed  in  18tt :  and  the  tolls  on  most-4>thef 
articles  at  the  former  rates  of  three  and  four  mills  per  1^000  pooods  per  mile 
— although  some  have  been  transferred  from  the  higher  to  the  lower  dasa 
The  highest  class  at  the  rate  of  six  mills,  which  contamed  but  a  small  amount 
of  tonnage,  has  been  abolished,  and  the  articles  placed  in  the  other  classes, 
so  as  to  simplify  the  classification.  A  uniform  toll  of  two  cents  per  mil<>.. 
has  been  charged  on  all  emphr  boats,  but  no  toll  on  any  boat  when  the  cargo 
which  it  carrira  paid  a  toll  of'^five  dollars  or  upwards. 

The  total  tonnage  of  articles  a$u»di%g  the  river,  exc«eds  that  of  1842 
by  ten  per  cent,  in  which  there  is  a  snuill  increase  of  grain,  sak,  lumber 
and  iron. 

The  touil  tonnage  of  miscellaneous  articles  descending  the  river,  exclud- 
ing coal,  lime  and  lime  stone,  exceeds  that  of  last  y^  by  thirteen  per  cent, 
having  increased  from  46,382  to  tlSi,A3b  tons.  This  mcrease  is  mainly  in 
grain,  flour,  iron  and  nails.  In  lime  and  lime  stone  descending,  there  has 
been  a  falling  off  of  l&,328'tons,  which  is  owin?  to  a  temporary  fluctuation 
in  the  general  amount  of  the  trade  in  those  articles. 

The  quantity  of  cdal  brought  down  this  season  is  447^066  tnnn  ii^  li 
is  nine  per  cent  less  than  the  trade  of  last  year.  This  diminatioa  has  been 
caused  by  diverting  a  portion  of  the  Schuylkill  coal  trade  from  tb*-  natural 
channel  of  the  navigation,  and  forcing  it  upon  the  Rending  railroad ;  which 
has  been  eflected  to  some  extent  by  those  navinff  the  control  cX  that  wOTk. 
by  means  of  a  scale  of  prices  far  below  what  is  known  upon  any  other  rail- 
road, and  which  has  been  repeatedlr  varied  and  reduced,  for  the  apparent 
purpose  of  diverting  the  coal  trade  ^om  the  canal. 
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NdtwkbibuiiiBg  this  extnonfaanr  compedtioo,  the  pecania<iy  resoltt  of 
tkia  year's  boiineM  Jure  beea  kigUf  gradfying,  aod  they  may  be  briefly 
stated  as  follows : 


Aaoiut  oftolb  lentwd  b  1843,  9K0,1U  « 
Ranto  "  19,090 » 

Reccqita, 
Deduct  expeMM  anfl  intetMt, 

Snrplna, 


$979,794  0 
177,673  46 


108,98117 


OuTcnt  expenses  for  repain,  nluies 
and  \ock  tendera'  vragea,  871,856  67 

Byin«i.«  completing  new  lock  at 
eicM»«ut,  5,093  06 

iBtcmt  account,  lOO.aCTS 

ExpenaeaandiBlenat,  177,573  46 


LeaTBg  a  siuplos  of  9tM^l  17  from  the  bosiness  of  1843,  after  paying 
ezpeoses  and  interest,  and  cemnletinf  &e  new  lock  ;  which  ia  more  than  six 
per  ce«t.  upon  the  cafotai  stock  of  the  company. 

The  reduction  of  toUs  vpon  the  Union  canal  has  jnereased  the  tonnage 
derived  from  that  source 

The  iacome  received  firem  rents  is  $19^070  26,  heing  92,070  25  more 
than  the  estimate  giren  in  the  last  annnai  report ;  and  the  company  possesses 
a  large  amount  of  valoable  water  power,  soil  andispOsed  o£ 

The  whole  luimber  of  SdmyUcul  cafoal  boats  in  ase  in  1843,  has  be^ 
about  80O— of  which  770  ha-ve  been  tegistered  as  passing  the  FvrmoMnt 
locks.  Of  these,  378  are  corered  hosts,  adapted  to  the  direct  trade  from 
PottsriUe  to  New  York :  434  are  open  coal  boats,  and  S6  lime  boats  and 
misceUaneeos.  ! 

The  direct  trade  to  New  York  ameoots  this  year  to  119,972  tons,  taken 
through  the  Delaware  and  BaxiiaB  caaal,  consisting  cf  2,046  boat  loads — 
STeraging  66  tons  13  cwt  each. 

III.— or  THK  TIKAMCBS  OF  THE  COMPANT. 

The  present  amount  of  the  loans  ef  the  compo^  is  81,791,090  19,-  and 
the  annual  interest'  accraiag  n^  them,  •06^38  7%.  Of  the  93M^800 
loaa  of  1837,  $190^XW  hare  been  pud  off  in  the  paet  year,  and  the  residue 
extended  until  the  first  of  January,  18M. 

It  has  beea  the  fortane'of  this  great  work,  from  tts  commencemflsrt  to  the 
present  time,  to  meet  occasioaallT  widi  ebstrnctioDS  a«d  difficulties,  calling 
for  patieat  fortitude  on  the  part  ci  the  stookhoklers. 

Oaring  the  last  two  yeara,  the  Hsle  ef  the  trade,  the  general  proatratioa 
«f  credit  and  coniience,  together  widi  an  eztraordinarT  comperitson,  ^tecur- 
ring  at  a  period  when  loans  were  foUingdue,  which  toMer  ordmary  eiromi- 
stances  ONtld  have  been  essO^  renewed,  have  obliged  the  board  to  apply  die 
rerenue  of  the  eeniMniiy,  iiinmiriied  VyiiM  redoAioa  ^  the  tott,4e  the  pajr- 
ment  of  debt ;  nd  tkaaVMtwo  yeus  uve  necessarily  passed  without  a  divi- 
<lend,  thovgh  the  inrwns  aftided  an  snnnal  sarphn  of  aaore  dian  six  per 
cent.  There  eoold  be  ne  hesitation  aheni  the  obligatMin  eo  to  apply  the  re- 
nniie.  Thedekdne  was  a  demand  of  justice,  to  he  paid  to  the  utmost  ex- 
tent of  the  company's  means.  The  stoekhoUeTS  hare  borne  tha  prrration 
with  thdr  usual  .finnness ;  and  tho  profits  which  have  been  dnborsed  by  the 
company,  since  the  1st  of  January,  1841,  besides  paying  all  tsurrent  dttrges 
and  mterest,  and  $106^069  71  for  new  work,  damages  and  real  estate,  haT«^ 
reduced  thepermanent  debt  of  the  eoaspaay  •321,160  08,  and  the  annual 
interest  •17;MB  30l 

Tkaa  in  1841,  the  penauMBtdebt  wm 
Now  it  ii  onlj      - 

In  Smfr  tad  DeeV,  1841,  te 
Nowkb 


p^rabb  wm  efml  to  pir  Mmam, 


1,791,080  19 
f3Bl,1«6  0B 

$113,796  00 
9<.fia8  70 

«i7,9e3e 
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Each  share  of  stoclc  has  therefore  been  relieved  from  a  debt  to  the  amount 
of  90  64,  and  is  intriiuieaUy-  worth  #B  64  mora  than  it  wonld  have  been 
if  such  payment  had  not  been  made ;  and  the  saving  in  the  annual  interest  is 
equal  to  more  than  one  per  cent,  per  annum  upon  the  whole  cajHtal  stock. 

j^  reducing,  at  the  same  time,  the  current  expenses,  these  two  items,  (in- 
terest and  expenses,}  formerly  amounting  to  $224,606  a  year,  are  now,  when 
the  accounts  are  similarly  stated,  but  $172,480. 

If  the  revenue  of  Uie  year  1844  should  be  equal  to  that  of  1843,  and  the 
same  system  be  pursued,  there  will  be  a  further  reduction  of  the  permanent 
debt,  so  that  the  capital  stock  and  debt  will  be  made  nearly  eooal.  and  will 
amount  together  tp  about  $3,360,000,  and  the  annual  interest  will  be  further 
reduced.  Whether  or  not  this  course  will  be  the  most  expedient,  must  de- 
pend open  fbtare  circumstances.  If  it  should  not,  still  there  will  be  an  an- 
nual appropriation  to  a  sinking  fund,  for  the  payment  of  the  debt,  sufficient 
to  extinguish  the  whole  of  it  in  a  reasonable  time — an  end  which  ought 
steadily  U>  be  kept  m  view. 

A  ^oan  of  $163,667  10,  at  six  per  cent,  will  become  due  on  the  tst  day 
of  December,  1844;  and  a  loan  of  $141,100,  at  five  per  cent,  on  the  1st  of 
Janoary,  1846 ;  and  an  ordinance  has  been  prepared,  and  will  be  submitted 
to  the  stockholder^  to  give  to  the  board  of  managers  the  necessary  power 
to  provide  fat  these  loans. 

IV. — or  THB  CAPAcrrr  of  the  navigation. 

The  total  tonnage  tran^rted  upon  the  Schuylkill  navigation  since  it  was 
first  opened  for  public  use,  is  nearty  equal  to  eiffht  milHtms  of  tons ;  and  the 
line  has-been  in  better  working  order  during  the  past  season  dian  ever  be- 
fore. The  waters  of  the  river,  which  nature  constantly  reneit-s,  do  not 
perish  ki  the  using,  tike  artificml  roads. 

In  the  year  1841,  in  90  weeks,  the  canaS  carried  737,517  ttms,  which  for 
the  usoal  season  (^  36  weeks,  would  be  equal  to  60$,KNI  tons.  And  tMs  is 
£u  below  the  capacity  of  the  existing  navigatioa,  the  present  practical  limit 
of  which  may  be  estnnated  at  about  a  milbon  anid'a  half  of  tons  descending 
and  which  may  easily  be  much  increaaed. 

The  work  is  a  public  highwajr^  the  boala  upon  k  belong  to  individuals ; 
aad  any  one,  on  pnykig  very  moderate  tolls,  and  conforming  to  a  few  simple 
regulations,  is  eittitMd  to  tise  it,  all  times,  and  in  such  way  as  may  best  suit 
his  convenience.  This  has  made  it  of  great  importance  to  the  cbunties 
tttfSugk  which  it  passes,  and  to  the  pet^le  who  Uve  alaog  its  borders,  who 
'"'^Mve  nmnd  in  the  canal  a  most  valuude  home  OMrket  for  their  produce.  At 
the  same  time,  k  has  left  the  company  without  the  power  of  regulating  the 
rates  of  fireighl,  although  they  have  hiraely  exsrciaed  their  right  of  reduc- 
ing the  tolls.  For  several  years  after  me  canal  was  opened,  the  load  of  a 
canal  boat  was  about  26  tons,  and  the  time  required  for  a  trip  from  Pottsvilie 
to  Philadelphia,  and  back,  was  about  two  weeks. 

A  large  part  of  the  bdets  now  carry  60  tons :  and  the  trip  is  often  made 
in  eight  dam  The  increasing  of  the  loads,  ana  the  ebortenmg  of  the  time, 
are  both  important  elemebts  in  reducing  the  expense  of  tranaportatkm.  The 
former  is  mainly  due  to  the  increased  depth  of  water,  and  the  latter  to  th«. 
doubling  of  the  locks,  and  the  improvement  of  the  towing  paths.  Consid*- 
erable  improvements  have  also  been  made  in  the  construction  of  the  baiu. 

The  load  which  a  boat  can  carry  being  equal  to  the  difference  betwet  n  ibe 
weiffht  of  the  boat  and  the  weignt  of  me  water  which  it  displaces  wh«>n 
joadedf  the  lightest  boat,  other  things  being  equal,  can  carry  tha  larg'>m  lead. 
Many  persons  interestea  in  the  cosi  trade,  hjaving  expressed  a  ttaotiu  desire 
that  a  boat  adapted  to  the  Schuylkill  navigation  should  be  buill  of  iicn,  sev- 
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eral  atockholden  subscribed  to  the  fondlbr  the  purpose  of  building  such  an  iron 
besft,  which  has  been  done  by  L  P. -Morris  &>  Co.,  of  this  city ;  and  the  boat, 
wiiich  is  of  good  model  and  very  substantial,  has  made  a  successful  trip  to  the 
coal  region  and  back ;  bat  m  she  has  proved  to  be  but  little  lighter  than  a 
good  wooden  boat  of  similftr  dimensions,  her  tonnage  is  not  materialiy  more 

(fe  b«  coBtiBud.) 

Manuwiotive  Raitway  Carriage.— We  are  informed  that  a  machine  of 
this  4eaeri|ition  m  in  UM  «Rxia  the  LoDpon  aad  Crcydbn  railway,  havin^ieen  lately  made 
fat  Mr.  Grcgory,  the  raident  eofrinser,  by  Mr.  George  En^Jand,  enginaer,  well  known  tm 
the  inveatar  of  me  natent  tnTemng  acrew  jack,  and  other  m^iartant  impDvemelits.  The 
znachine  ■  light  and  degant  in  npaoance,  and  wil}  ctOtf  aeTea  or  o^t  persons  at  the 
nte  of  agkleen  aiBea  aa  hour.  It  waa  ptoaeOed  on  Monoay  we^  by  Mr.  RoWrts,  dep- 
uty chairman  of  Hu  Cnydon  eompanj,  and  Mr.  Endand,  the  ihventor,  from  the  New 
CrsM  Station  to  Ae  Dartaioiidi  Anas — a  distance  of  uiree  milea  «h>  an  inclined  plane  of  1 
in  100,  in  aevenleen  nuBUtea,  and  upon  the  lerd  line  at  the  rate  ^f  twenty  nilea  an  hour. 
It  ia  intended  to  be  uaed  by  Qngory  and  hu  aaaiatantt  to  travene  the  line,  injqpecting  any 
repain  or  other  works  Ming  on  connected  with  the  railwaT ;  anA  will,  in  pur  opinion,  be 
found  paitirakriy  osefttl  fiir  thisjinipoae,  and  more  espedally  tq  in  coooection  with  those 
works  upon  the  line  which  it  »  neceaaaiy  to  carry  on  daring  the  night.  We  have  no 
doubt  that  ttieae  i— nirinea  wiU  eome  into  general  use,  as  ibey  yifiiH  effect  a  oonaiderabte 
aaring  to  the  compuijr  in  the  expense  of  running  an  engine  ur  the  pnipoaes  which  they 
will  supply.  We  had  with  plnsure  anyUiing  calodated  to  reduce  that  mast  in^rtant 
item  in  nuway  aeooonta-Hhe  VKomodrt  expenses.— {Railway  Hmes.] 

Stvfing  Boxts. — A  great  economy  in  the  tallow  usably  required  hr  stuf- 
fing boxes  IS  effected  by  endrcfing  the  rod  by  a  pieee  of  sheet  bnss,  Ae  joint  bong  a  di- 
agoasl  olML  and  the  boCUan  edge  turned  up  aO  round  Ule  the  brqn  of  a  bat.  This  Inass 
tube  is  pamd  wtt  heasp  at  tSa  back,  and  extends  ftum  the  hotton  of  ths  stoffng  box  to 
within  WW  qnaitan  of  aa  indi  oft  be  top,  80  as  to  admit  of  the  gland  being  tightened,  and 
the  upper  edge  of  the  tube  is  bereiled  off,  so  as  to  prerent  thepaeling  from  catching  upon 
tt.  Taii  iiMftmsBMat  ia  doe  to  the  engineer  of  the  Tagns,  in  wUdi  reaael  it  has  been  in 
suooeasAd  opesation  far  wmaj  months  put ;  its  effect  is  to  kern  the  piston  rods  in  the  best 
poMibte  flonmion,  and  to  evBot  a  saving  of  thiee-feaiths  of  the  tajDow. — [Aitizaa.] 

EngliMk  hotomotivet  mn  tke  Continent. — In  Oemiany,  savs  a  Leipzig 
paper,  exdaaire  of  Anatiia,  them  are  180  kiooaaoliTes  of  Enghah  maaaftetun  lonning. 
Or  these,  MiMWS.  Robert  StephsMon  dt  Co.  made  81,  whidi.aie  diatribntfld  ««er  14  lines 
of  nilwagr ;  Sharp  dt  Co.  wane  49  wkkh  are  running  <m  10  linaa;  Turner  &  Co.  made 
tl ;  Rothwefl,  10;  Laagridge  A.  Ck>-  S;  Forrester  &  Co.,  5;  Kiidy,  5;  Tayleor  &.  Co., 
1 ;  Bury  db  Co.,  4;    Fent4in  db  Oa.,  9;  GaduU,  3;  Renaie,  1 ;  Hawthorn,  i ;  Total  180. 

Helit  Fropeller. — Some  account  was  lately  given  toi  the  Paris  Academy 
of  Scieneaa  of  encriaMnta  made  with  a  helix  nopeBer  <m  the  Ni^ioleoa  ateamhoat  The 
engines  were  of  190  hone powar,  and  the raota were tfait  ahe  wojald  00  lOkaolaan  hoar 
W  steam  akaae  ia  calm  weather,  and  that  in  a  voyaca  from  Haivre  {to  Caerbouig,  and  from 


QiortMNag  to  Soathamaton,  amast  a  atmy  Mrw.wind  aad  haarjr  sea,  ahe  w|nt,  with 
her  lofty  mast,  fioat  8-7  lo  9  knota  so  hoar.  Under  the  asms  «iitamatanoe(L  the  re- 
porter aBtfoa-ttat  avfinaiy  paddles  wonld  not  have  exceeded  6  tolS  knsta    With  the  as- 


aaeaor  AawiBdahaweMtlSl-9and  iSkaotsiatheaea.  The  reportar  alaS  afiraw, 
that  tha  vaaa4,  •»  Napslion,  beat  the  Phto,  fitted  widi  thr  AicUmedean  wenir,  half  a 
knot  an  hoar;  and  that  thaPhto  beat  AaAjdiiBtedeannaariT  a  knot  an  hour.  Ofooune 
thstdbr«,thi8  Napslean  wwaid  beat  the  Aidumsdeaa  1  1-9  kaola  an  hoar.— [Harapath's 
Jaomal.] 

ProJUable  Pateni — The  BKning  Journal  reniark8|  that  it  is '•  curious 
fitct  in  scientific  dlaeoTenr.  that  the  most  prctf tahle  inventian  that  ifas  ever  patented  in  this 
or  any  other  conntiy  aonnbntiay  awiseoat  of  anyiCBaition  toOwpament  to  adnat  smrar 
fi>r  Agikuharal  puipoaea.  The  gantnmeat  appfied  to  Mi.  Howard,  the  aeoempfished 
cheaaat,  brother  to  the  Bte  dake  SfNorftlk,  t«  tgr  aoaieexperimenjts  fiir  the  paipose  of  as- 
certaimng  if  sugar  could  be  so  effectually  aonltprated  that  it  could  not  be  aoaia  converted 
into  culinaiy  uses.  For  this  pumose  he  mixed  ail  kinds  of  noxiovjs  nuAerids  wkh  it,  bat 
the  question  mnained  whether  Omj  eoold  be  agam  sepanted,  aqd  in  the  eKpecfiaits  to 
ascertam  th^^bediscowrsiwd  that  notan^eoaldthsy  be  aepaiated,l»t  the  sugar  w^s  better 


aad  purer.    6at«ftUaaraoaHowanfiaaten|fataagarrefiainfaadtheaBe«fthevneaum 
pan ;  the  aaanSl  nstt  menae  of  which,  BamBnacea  gr^ed  fir  iik^aBe, at  die lafe  of  la. 


1^,  yielding  n 
pailiMO^l 


per^wt,  yidUb|m  some  yean  hetwean  £90^  and  £30,009.    One  house  u  tondoa 

akme  \    '    '" 


TABLE     No.     1. 

SLOPE    i  TO    1. 
CONTBirr  FMl  AVRRACiB  DBPTHS,  BAflB  IS  rBBT 


400 

480 

563 

CBO 

Ttl 

885 

963 
1,035  1,046 
1,141  1,151 
l,flM  1,9S1 
1,369  1,374 
1,480  i,«n 
1,0X1  1,619 
1,7M  1,1X2 
l,86fl  1,866 
IJeS  1,997 
3^18  8,139 
»|  3,957  8,971 
34  3,400  3,414 
9^%546  8,561 
ZG96  3,711 
7,8G0  8,866 
3j0O7  3,033 
S,ia6  3,186 
8,933  3,380 
3,A0S  3,il9 
3,674  3,691 
3,850  3,866 
4,089  4,048 
3S|  4,813  4,831 

36  4,400  4,419 

37  ^fin  4,610  4;es9 
ae  4,7W  4y806  4,aM 
as  4,988  5,008  5,083 

40  6,186  6,806  6^886 

41  i^l  6,411 
«a  5,600  6,681 

43  6,813  5,884 

44  6,080  6,061 
46  8,860  6,978 

46  6,474  6,497 

47  6,7M  6,785 

48  6,933  6^7 

49  7,168  7,193 

50  7,407  7,431 
61  7,680  7,674 
58  7,896  7,981 
53  8,14fl  8,171 
64  8,400  8,496 
56  8,657^  8,683 

86  8,9ia  8,946 

87  9,I8»  9,910 
[68   " 


1^  1,515 
1,684  1,637 
J,748|  1,7" 
l^»l  1,891 
8;OI0^  8,083 
3,146  8,160 
9;986  3,300 
3.489  3,443 
8,576  8,591 
8,797  3,749 
'-  8,897 
3,055 
3,917 


9,101 


6,438 
5,648 


3,553 

3,796 
3,909 
4,084 
4,869 

4,457  4,476 
4,649  4,608 
4,844  4,8M 


6,064 
6,807 

5,666 

*•'    - 
6,117 


6,043 
6,948 
6463 

6,683 

5,886  6,876 
6,073  6,085 
6,994  6,317  6,319 
6,519  6348  64M5i 
6,748  6,771 

7.003 

7,940 

7,781 
7,971 
^399 
8,477 
8,735 


tjami 
%964 

7JMM 
7|748 

8,947 


5,990 

7.916 

7,456 

7,699 

7.946 

8,197 

8,461 

8,709  8;7S|  8;761  8,787]  831^  8.B40 

8,971  8,997  9,034  9,050  9,077  9.103 

9.8S7  9,863  9.890  9,317  9,344  9,371 

9,506  9,633  9.560  9;^  9,61S  9,642 

9,77^  9306^  93S4  9JSm  9^6^  9^17 


10,Oa8ll0.066ll0.08S!lft,ili|l9,H9llM67'l0.19S|lO, 


4,533 
4,796 
4,983 
6,194 


34967 
S,484 

S^OS 
3,779 
3,967 
4,139 

4^4.386 

4/495  4,514 

4387  4,707 

4,884  4304 

6.094  6.104 

6387  ^808  6389 

5.48B  63I6  6337 

6,7W  8i797 

538I  6348 

6,^139  6.161 

6391  6384 

6^  6,610 
6,794j  6317  6340 
7.0871  7,060  7,074 

7387  7311 

7396  7369 

7,773  7^797 

8,081  8346 

8373  8308 
63081  839S  8354 
8,781 


308 

386 
461 

646 
689 
789 
816 
913 
1,014 

MJ9 
1386 

1340  i;a6i 

13M  1,468 

1376  1388 

1399  1,711 

1380  1,689 

13B7  1370 

9,091  8L106 

8381  ^943 

8371  8389 

9317  9.681 

9^916  8.981 

8319  8384 

S3»  8391 

3^96  3.U8 

9368(830(1  3317 

3.491  8,491  8,486 

8.988  3389  8,687 

8.797  3314  8338 

S37S  S39S  4.011 

4,157  4,176  4,194 

4343  4369  4381 

4369  4371 

4.746  4,766 

4343  4363 

6,144  6,166 

6348  6,370 

6306  6379 

6,770  6,791 

6388  6.009 

6,806  6338 

6,499  6.451 

6396  6,679 

6387     "  " 


6»749 
5364 
6,183 
6,406 
6,633 
6,863 
7,09« 
7336 
7377 

7,r- 
8371 

8384 

8380 


a   ■ 


r 


TABLE    No.    II. 


1. 


I 


17 


SI    VM   9^ 


97 


MM  8^840 


m  S.II?  6,438 


M 
M 
M 
S8 
54 
56 


S9 


1^  ijm 

1,108 


4M8,«1 

«,w 

6,960 
4lt7,8M 
7,4W 
7,71« 
7,96a 
8,311 
8,474 
8,7SB 
9fln 
B^ 

9fin 


,906  1,976   1,990  9,004 
Ll6i  9416  3,191  9,146 


9,643 
9,668 
9366 
3,018 
3,168 
3,363 
3,808 
3,708 
S,8B3 
4,087 
4.856 


8,960  3,976  9,980  8,964  9,319 


8,466 
8,368 


8,713 

8,878 
3,064 
3,900 


3,370 
3,543 
3,790 
3,901 
4,065 
■4,873 
4,44^  4,4«5 


6,651 

5,868 
6,089 
6313 
6,541 


6.773  6.797!  6,890  6,8441 
7,009|  7,0«  7,066  7,080 

7.«7«  7,986 

7,516  7,546 


7.9481 
7,«1 
7,738 
7,988 
8,948 
8,500 
8,701 
9,087 
9,996 
9,568 
9JB44 
10,096110,19410,1 
10^  10, 


i9Mi(p9fl6l,fl9Wl0.795'lO,7S8 


4.641 
4,840*  4,860 

5,043 

6J949 
5,468 
5,673 
5,890 
6,111 
6,336 
6,566^ 


i;S91 
1,791 


9,486 

2S 
9L799 

9,888 

3,061 

3,917 

3,387 


3,sa 

3,798  S,< 

3,919  3,937 

4,MM  4,193 

4,893  4,318 

4,486  4,604 

4,661   4,681  4,700 

4,880  4,900 

5,0631  5,084  5,104 

6,970   5,991  5,318 

5,480  5,501  6,993 

5,684  5,716  5,737 

5,919  6,934  5,966 

6,133  6,156  6,178 

6,360  6,381  6,404 

6,588  6,611  -~ 


•8 


8^  8458 

8,889  9,606 

9,7«6  9,761 

9^  9^ 

3,097  3,084 

3,934  3,951 

3,404  3,691 

3,016  3,BM 


8,774 
3406 
4441 
4,331 

4jm 

4,790 
4,991 
5,195 
5,333 
5,544 
5,'»0 
5,978 
6,901 


8,178 


8,468^,49 
9^0  9,696 


9,716  9,799 


9336 
3,100 

S^ 
8,699 
3,613 
3,799 
3,9?4 
4460 
4,360 
4,543 
4,740 
4,941 
6,146 
6J68 
5,565 
5,781 


9,968 
3,117 
3,985 


8^481 

2MI 

9^69 
3499 
3,301 


3,816  3,88Br 


I0,78yi0fflyi0,84l 


7,614 

7,863 


7,3n 

7,566 

7,788)  7,813 

8,039  8,064 

8,293  8,319 

8.5&B  8,578 

8,814  8341 

BjOeO  9,107 

9,360  9,377 

9,693  9,651 

9,899  9,9S7|  9,966 
10,181 10,909  I0S31 10;966 
10,46510,49410,69110,561 


6,634 
6,867 
7,104 
7,346 
7,589 
7,837 

i9,089  8,115 
8,346  8,371 
8,604  8,680 
8.867  ^,894 
9434  9,161 
9,M4  9,431 
9,678  9,706 


6,O0O|  6,0a 

6,497j  6;46oj  B,4na\  •; 

6,657  6,690  6,763  6,797 
6>14  6,988  6,9^ 


6,891 

7,1881  7,198 
7,369  7,393 


7,669 

IX 
8,396 

8,990 

9,188 
9,499 
9,788 


1^ 


3,963 
4,179 
4,969 
4,563 
4,760 
4,961 

6,3^ 
5,587 


4,011 
4,196 

4,398; 

4,fiar 

4,780 
4,981 
5,187 
5,996 
5,608 


«,80B  5,8M 


7,17B|  7,990 
7,416  7,448 
7,663  7,688 


7,913 
8,166 


8,683 
8,947 
9^ 
9,486 
9.781 


9,964 10,019  lO^MO  16,068 


10,89410,38310,981 

ioImo 


74BB 
8,191 
6,448 
6,799 
6,978 
9,911 
94^13 
9,789 


19,609  lO/» 
10,899 10;99B 


TABLE    No.    III. 

SLOPE    i  TO   1. 
CONTEI>)T  FOR  AVBUfiB  DKTTBB,  BAflC  »  FSKT. 


..yfc. 


SI 


1,806,  1,898 
1,986;  1,971 
2.109  3.19S 
S;a67|S,98S 


Sj«K  2,444 
90^  2JUa\  3,609 

2,TM 

3,1»7 
3,307 
3,491 
3,678 
3,869 
4,064 

*^ 
4,466 

4,671 

4,880 

5,094 

5.311 

5;531 

5,756 

5,964 

6,31« 

6,451 

6^691 

6,934 

7,180 

7,431 

7,686 

7,943 

8,904 

8,469 

8,7S8 

9,011 

9,287 

9,M7 

9,861 


M  10,40010,429 
5610,69410,794 
8610,99311,033 
67  tl^lM  11,335 
5811,60011,631 
8011,90911,940 


5310,10910,13810,167 

10,459 

10,754 


496 
588 

703 


56  66 
163  163 
263      964 

357 
465 

577 

692 

787      799^     811 

908     931      933 

l^OM   1,047  i,059 

1,163   M76   1,190 

1,996  1,310  i,asa 

1,433  1,447  1,461 

1,673  1,587  1,608 

1,717  1,7a  1,716 

1,866  1,880  1,896  .,.„    ., 

3t017  2iB9  2,047  2,068  2,078 

3,173  3,187  3,908  3,319  3,9H 

3,331  3,347  3,369  9,379  S;W 

^ ,...   3,498  3,610  3,596  3,643  9,608 

3,06  3,643  3,660  3,676  3,«8  3,710* 

3,796  3,819  9,830  9^41  9,864  3,881 

2,968  3,986  3,008  8,08t  3,088  3,066 

3,181  3,190  3,917 


3,908  3,997 

4,108  4,133 

4,308 

4,506 

4,719 

4,933 

5,137 

6,366 

5,576 

5,801 

6,080 

6,363 

6,499 

6,739 

6,983 

7,330 

7,481 

7,736 


11,06311,083 
11,355 


11,30611,416 

11,66911,09911,793 
11,97919,008^084 


69»H,a88ll3,264 13,386113,317 


3,146  3,na 

3,396  3,343^  3,36^  3,380 

3,509  3,598  3fi46  3;56& 

3,897  3,716  3,736 

3,889 

4,084 

*,' 

4,405 

4,699 

4,909 

5,115 

6,333 

6,564 

5,778 

6,007 

6,939 

6,475 

6,719 

6,968 

7,908 

7,4S6 

7,710 

7,969 

8,980 

8, 

8,786 

9,088 

9,316 

9,506 

9,8n 


7,788^7,787^ 
7,99^  0,081 


9,693  9,6B8  9,680 


9,908  9;986 
10,196 10,996 
10,48810,517 


3,764 
3,947 
4.143 
4,343 
4,647 
4,'}54 
4,966 
6,180 

6, 
6,681 

6,847 
6,076 
6,310 
6,547 
6,787 
7,089 
7J80 
7,681 


4,606 

4,796 
6,008 
5,993 
6,443 

6,899 

6,193 

6,367 

6,906 

6,836 

7,081 

7,330 

7,683 

7,830 

,-    ,    .         8;Ot7l  8;078|  8,009 

8,9671  8,983^  8,310   8,386  8,363 

8,533  8,560  8,676  8,603  8,680 

8,799  8,890  8,847  0,874  8,901 

9,066  9,093  9,191  9,148  9,176 

9,343  9,371    9,399  9,497  9,486 


10,783 10i8l3  10!843  10,873 


•7 


946 
1,078 
1,908 
1,337 
1,476 
1,616 
17,61 
1,910 


3' 


9,708 


75 
173 
374 
378 
487 
669 
716 
836 
968 
1,086 
1,916 
1,360 
1,489 
1,630 
1,776 
1,996 


488 

611 

737 

9fl 

971 

1,098 

1,999 

1,364 

1,608 

1>46 

1,791 

1,940 

3/)94 

9;»1 

9«411 

-, ,^^  9jm 

9,710  9,797  9,7M 

9,809  9,910 

3,074  3,091 

3,963  8,371 

.,_^  3,436  3,464 

3,608^  8,688  3,649 

3,799  3,819  3,831 

3,986  4,008  4,096 

4,183  4,901  4,981 

4,303  4,404  4,494 

■         4,608  4,— 

4,817  4,888 

6,000  6,061 

6,946  6,907 

6,466  6,487 

6,688  6,711 

6,916  6,936 

6,144  6,109 

6,3011  6,484 

6,619  0,04S 

6,000  f886 

7,101  Tlil 

<0n   TMi 

7,006  rjm 

0,196  0,1M 

8,389  8,416 

8,667  0,001 

8,9n  8,910 

9,9M  9,9n 

9,403  9,U1 

9.7VB  9,7N 


9,717 


9,966|  9,994 10,003 10^068  ll^^ 
16,264  10,983 10,313  lO^  10,371 
10,547 10,676 10,606^10,636^10,666 


10,908 


11,113 11,143 11,173 11,308 11,334  11,964 

"•  "- 11,447  ll,4Tr  11,50011,631 11,609 

11,764  11,786 11,816 11J947  lljBIB 

19,066 19,097 19,198  19^160  19,191 


19,348ll9!»19.41gi9,45il9L|ill|9jBai 


9 

183 

984 


10^10,903 


Table  No.  iv.    i 

SLOPB  ^  TO  L 
COHTSNT  FOR  AVEBAOB  UEPTBS,  BABE  98  nhH. 


t 


se 


Sfi 


8,467 

9ja9 

S315 

«3M 
3,178 
3,365 
S,S56 

3.750 
3,948 
4,150 
4,356 
4,566 
4,778 
4,994 
5,315 
5,439 
5,667 
5,898 
6,133 
6,378 
6,615 
6,881 
7,111 
7,366 

'S 
7,8H 

8,146 

8,417 

8,688 

8,965 


9,a4< 

5.598 
9,8X5 


5110.10610, 


5810,40010, 


54 11.00D  11 


11,306 


56|11,615|11,646 

311,99811,959 

59(19,566 


3,013 
3,196 
3,384 
3J575 
3,770 
3,968 
4,170 
4,376 
4,586 
4,799 
5,016 
5,837 
6,461 
5,690 
5,931 
6,157 
6,396 
6,639 
6,886 
7,136 
7,390 
7.618 
7,910 
8,179 
8,444 
8,716 
8,993 
9,373 
9,556 
9,844 
1,135 
).430 


9,5661^ 


81 

137 

337 

341 

468 

589 

714 
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19,631  tt;9Wl9.6Bl 


15.910 16.968 16,108 16.356  16.407 16,466 16.606 


l^BM  17.917 17>I0 


18,236 18,990 18,344  18.107 1^461 18,106 18,869 1^1* 


18.899 18,884  OjUB  18,999  19,047  ieL108 19,186 


),648  90;i806  8^661 90^718  i 


18,486 19.641 19,867 19,6&8 1^107 


•8 

a.yi». 


US 


388 

539 
700 
866 
1,096 
1,906 
1,396 
1.590 
1,798 
9.008 
942^ 
9.44S 
9;676 
9,914 
3,161 
3.416 
3.676 
34>46 
4,989 
4.606 
4,796 
6fi» 
^401 
6,714 
6,036 


11. 
18, 
18,1 
13.1 


13.96814,00614/168 


16,99616.006 

16.4M  16.619 

^      16,974 17,086 

17,39(Hll44l  17,496 17>47 


e.  yd*. 


7,r-^ 

7,750 
8,115 
8,488 
8,868 
9,266 
9,660 
I0.068ilO.098 


116 
363 
396 
647 
706 
879 
1,046 
1,986 

i.ur 

1.610 
1^18 
9.098 
9^ 
9,466 
9,698 
8J939 
3.186 
3.441 
3,708 
3,973 
4,960 
4,534 
4^U 
6,196 
6,438 
^746 
6fiffJ 
6.396 
6JS8 

7,786 
8,169 
8,585 
8.906 
9^394 
9,690 


11.846 

,73611.779 

19,174 194119 


19.666 
,676113.191 


13.63613,568 


14.488 14A80 
14,966 16^4 


18,08318,8% 


llJ48it«84 


TABLE    No.    XIV. 

SLOPE    1    TO    1. 
CORRBCnON  FOR  DIFFKBENCBS  OF  DEPTH& 


i\ 

•0 

1 

« 

3 

4 

•6 

^ 

•7 

•8 

•9 

e.ji». 

e.  Td*. 

c.r^ 

e.  ytb. 

e.  yda. 

cyd.. 

e.  yd*. 

c  jit. 

e.Td«. 

c.  yd*. 

I 

0 

0 

0 

1 

1 

1 

1 

1 

1, 

1 

i 

1 

1 

1 

3 

3 

3 

3 

3 

9 

3 

3 

3 

3 

3 

3 

4 

4 

4 

4 

4 

5 

4 

5 

5 

5 

6 

6 

6 

7 

7 

7 

7 

5 

8 

8 

8 

9 

9 

9 

10 

10 

10 

11 

6 

11 

11 

13 

13 

13 

13 

13 

14 

14 

15 

7 

15 

16 

16 

16 

17 

17 

18 

18 

19 

19 

8 

ao 

90 

31 

31 

89 

39 

83 

93 

34 

34 

9 

95 

86 

36 

37 

97 

98 

38 

39 

30 

30 

10 

31 

31 

33 

33 

33 

34 

35 

35 

36 

SI 

11 

37 

38 

39 

39 

40 

41 

43 

43 

43 

44 

IS 

44 

45 

46 

47 

47 

48 

49 

IS 

.  50 

51 

13 

53 

53 

54 

55 

55 

56 

57 

59 

60 

14 

60 

61 

63 

63 

64 

65 

66 

67 

68 

69 

15 

69 

70 

71 

73 

73 

74 

75 

76 

77 

78 

16 

79 

80 

81 

83 

83 

84 

85 

86 

87 

88 

17 

89 

90 

91 

93 

93 

95 

96 

97 

98 

99 

18 

100 

101 

103 

103 

104 

106 

107 

108 

109 

110 

19 

111 

113 

114 

115 

116 

117 

119 

130 

191 

183 

90 

183 

185 

196 

137 

138 

130 

131 

133 

134 

135 

81 

136 

137 

139 

140 

141 

143 

144 

145 

147 

148 

n 

149 

151 

153 

153 

155 

166 

158 

159 

160 

163 

S3 

163 

165 

166 

168 

169 

170 

173 

173 

175 

176 

S4 

178 

179 

181 

183 

184 

165 

187 

188 

190 

191 

S& 

193 

194 

196 

198 

199 

901 

908 

904 

905 

807 

86 

909 

910 

313 

313 

915 

817 

318 

990 

993 

393 

S7 

9S6 

jfij? 

338 

830 

333 

333 

335 

837 

339 

340 

96 

943 

944 

345 

347 

349 

351 

353 

854 

956 

368 

99 

960 

961 

963 

365 

367 

369 

970 

973 

974 

978 

SO 

978 

980 

981 

9t<{ 

385 

987 

989 

991 

993 

995 

81 

997 

998 

300 

303 

304 

306 

308 

310 

313 

314 

as 

316 

318 

390 

333 

334 

336 

338 

330 

338 

334 

83 

336 

338 

340 

343 

344 

346 

348 

350 

353 

355 

84 

357 

359 

361 

363 

365 

367 

369 

373 

374 

376 

S6 

378 

380 

383 

3ftf> 

387 

389 

391 

393 

396 

398 

36 

400 

403 

404 

407 

409 

411 

4l3 

416 

418 

490 

87 

4S3 

485 

437 

439 

433 

434 

436 

439 

441 

443 

88 

446 

448 

450 

453 

455 

457 

460 

469 

465 

467 

89 

469 

472 

474 

4T7 

479 

483 

484 

486 

489 

491 

40 

494 

496 

499 

501 

504 

506 

609 

511 

514 

516 

41 

519 

531 

531 

586 

539 

531 

534 

537 

539 

541 

43 

544 

547 

550 

553 

555 

558 

560 

.'i63 

565 

568 

43 

571 

573 

576 

579 

581 

584 

687 

5N9 

599 

595 

44 

598 

600 

Boa 

606 

608 

611 

614 

617 

619 

683 

46 

695 

698 

631 

633 

636 

639 

649 

645 

647 

650 

mmtmmm. 


TABLE     No.    XV. 

SLOPB    1^   TO    1. 

coNTtrrr  for  average  depths,  base  is  feet. 


I 

0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

30 

21 

22 


24 
25 
26 

27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
60 
51 
62 
53 
54 
56 
56 
57 
58 


r.  ydf. 


0 
61 

133 

217 

311 

417 

533 

661 

800 

949 

1,110 

1,283 

1,467 

1,661 

1,867 

2,083 

2,311 

2,550 

2,800 

3,061 

3,333 

3,617 

3,911 

4,217 

4,533 

4,861 

5,200 

5,550 

5,911 

6,283 

6,667 

7,061 

7,467 

7,883 

8,311 

8,750 

9,200 

9,661 

10,133 

10,617 

11,111 

11,616 

12,133 

12,661 

13,200 

13,750 

14,311 

14,883 

15,467 

16,061 

16,667 

17,283 

17,911 

18,550 

19,300 

19,861 


1 

yd.. 


68 

141 

225 

321 

428 

546 

674 

814 

966 

1,128 

1,301 

1,486 

1,681 

1,888 

2,106 

2,334 

2,574 

2,826 

3,088 

3,361 

3,646 

3,941 

4,248 

4,566 

4,894 

5.234 

5,586 

5,948 

6,321 

6,706 

7,101 

7,508 

7,926 

8,354 

8,794 

9,246 

9,708 

10,181 


11,161 


19,928 


20,53320,601 


21,21721,28691,356 


21,911  31,961 


2 

c.  yds. 


11 

75 

149 

234 

331 

439 

558 

688 

829 

981 

1,145 

1,319 

1,505 

1,701 

1,909 

2,128 

2,358 

2,599 

2,861 

3,105 

3,389 

3,675 

3,971 

4,279 

4,598 

4,928 

54i69 

5,621 

5,985 

6,359 

6,745 

7,141 

7,549 

7,968 

8,398 

8,839 

9,291 

9,755 

10,229 


•3 

c.  yds. 


17 

82 

157 

243 

342 

450 

570 

702 

844 

997 

1,162 

1,337 

1,524 

1,722 

1,930 

2,150 

2,382 

2,624 

2,877 

3,132 

3,417 

3,704 

4,002 

4,310 

4,630 

4,962 

5,304 

5,657 

6,022 

6,397 

6,784 

7.182 

7,590 

8,010 

8,*4S 

8,884 

9,337 

9,802 

10,277 


4 

c.  yds. 


10,666 10,715,10,764 


11,66811,719 
12,186 13,338 


11,212111,262 
"  11,770 


12,290 

13,832 

13,364 

13,917 

14,4% 

14,999:15,057 

16,585;15,644 

16,181 116,343 

16,788,16,849 

17,40817,470 

18,038,18,102 

18,679,18,744 


13,714 13,768 
13,354  13,309 
13,806  13,961 
14,368  14,425 

14,941 

15,526 
16J21 
16,728 
17,346 
17,975 
18,614 
19,36619,331119,397 


19,995,30,06220,139 


30,669 


20,737 
21,424 


59  23,617  33,688  98,759  33,830  33,903  33,974 


60l33,333l33,406i»,4'78l83,560l33.e33 


23 

89 

165 

252 

352 

462 

583 

715 

859 

1,013 

1,179 

1,355 

1,543 

1,742 

1,952 

2,173 

2,405 

2,649 

2,903 

3,169 

3,445 

3,733 

4,032 

4,342 

4,663 

4,995 

5,339 

5,693 

6,059 

6,435 

6,823 

7,222 

7,632 

8,053 

8,485 

8,929 

9,383 

9,849 

10,325 

10,813 

11,312 

11,822 

13,343 

13,875 


13,973 
14,539 
15,115 
15,703 
16,302 
16,911 
17,533 
18,165 
18,809 
19,463 


20,805 
21,493 


6 

c.  yds. 


% 

174 
261 
362 
474 
596 
729 
874 
1,029 
1,196 

*'# 

1,7B 
1,974 
2,196 
2,429 
2,674 
2,929 
3,196 
3,474 
3,763 
4,062 
4,374 
4,696 
5,029 
5,374 
5,729 
6,096 
6,474 
6,862 
7,262 
7,674 
8,096 
8,529 
8,974 
9,429 
9,896 
10,374 
10,862 
11,362 
11,874 
12,396 
13,939 


13,418 13,473 


17,596 
18,229 
18,874 
19,529 
20,196 
20,874 


33,051  32,132  23,193  23,369  33,333 


6 

yds. 


36 

103 

182 

271 

373 

485 

609 

743 

889 

1,045 

1,213 

1,392 

1,582 

1,783 

1,995 

2,219 

2,453 

2,699 

2,955 

3,223 

3,502 

3,793 

4,093 

4,405 

4,729 

6,063 

6,409 

5,766 

6,133 

6,512 


■7 

c .  yds. 


•8 

c.  yds. 


42 

110 

190 

281 

384 

49 

622 

757 

904 

1,062 

1,230 

1,410 

1,601 

1,804 

2,01 

2,242 

2,477 

2,724 

2,982 

3,250 

3,530 

3,822 

4,124 

4,437 

4,782 

5,097 

6,444 

6,802 

6,170 

6^ 


14,029 
14,676 
16,174 
15,762 15,822 
16,362 16,423 
16,973  17,034 


17,659 
18,293 
18,939 
19,595 


204)43 
21,56321,632 


7,344 
7,757 
8,182 
8,617 
9,064 
9,522 


6,902  65942 

7,303'^"" 

7,715 

8,139 

8,573 

9,019 

9,475 

9,943 
10,422 
10,912 
11,413 
11,936 
13,449 
13,963 
13,538 
14,085 
14,663 
15,232 


10,470 
10,963 
11,464 
11,977 
11,502 


13,583 
14,142 


15,090 
15,883 
16,484 
17,096 
17,722 
18,357 
19,004 
19,663 


23,04533,11733,189 


23.696l33.769lS3.8^*S3^15l93^ 


48 

118 

199 

290 

395 

509 

635 

771 

919 

1,078 

1,248 

1,429 

1,631 

1,825 

2,039 

2,265 

2,501 

2,749 

3,006 


3,278  3,306 


3,659 
3,852 
4,156 
4,469 
4,795 
5,131 
5,479 
5,838 
6,038 
6,569 
6,961 
7,386 
7,799 
84235 
8,661 
9,109 
9,668 


9,990 10,038 


11,011 
11,515 
13,099 
13,566 


13,037 13,091 


13,638 
14,198 


14,71014,768 


16,349 
15,941 
16^45 


17,786 
18,431 
19,069 
19,798 


30,363  30,330  90,406  30,476 


21,01121,07931,148 


21,70331,771 


33,404  33,47593,546 


9 

c.yds. 


64 

126 

208 

301 

406 

621 

684 

786 

934 

1,095 

1,966 

1,448 

1,641 

1,846 

2,061 

2,988 

2,526 

3,774 

3,084 


3,588 
3,883 
4,186 
4,501 
4,838 
6,166 
6,614 
5,874 
6,346 
6,636 
7,031 
7,436 
7,841 
6,968 
8,706 
9,154 
9,614 
10,066 


10,619 10,568 


11,061 
11,566 
13,061 
13,608 
13,146 
13,693 
14,364 
14,836 
16,406 
16,001 
16,606 


17,158 17,230 


173<8 
18,486 
19,134 
19,794 


31,841 


33,961 


TABLE     No. 


T 


VI 


SLOPE    1|   TO   l.i 
OSNTENT  FOR  AVERAGE  DEFTHflj,  BABE  18  FEET. 


101 
11 
12 
13 
14 
15 
16 
17 
18 
19 
90 
21 
22 
23 
21 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 


38 


c.yds. 


4 

156 
250 
356 
472 
600 
739 


1.050 
1 

1,406 
1,600 
1,806 
2,022 
2,250 
2,489 
2,739 
3,000 
3,2T2 
3,556 
3,850 
4,156 
4,472 
4,800 
5,139 
5,489 
5,850 
6,223 
6,606 
7,000 
7,406 
7,f«2 
8,250 
8,689 
9,139 
9,600 
37)10,072 
"  10,556 


40 

41 12,073112,124 

42  12,600 12,653 


54 


1 

e.  yds. 


7 

80 

164 

260 

367 

484 

613 

753 

904 

1,067 

1,210 

1,424 

1,620 

1,827 

2,044 

2,273 

2,513 

2,764 

3,027 

3,300 

3,581 

3jsm 

4,187 
4,501 
4,833 
5,173 
5,524 
5,887 
6,260 
6,644 
7,010 
7,a7 
7,864 
8,293 
8,733 


10,604 

39|ll,050|ll,l00 11,150 

"11,55611,60711,658 

~    "  12,177 


2 


14 

88 

174 

270 

378 

497 

627 

768 

920 

1,084 

1,258 

1,444 

1,610 

2,067 
2,297 
2,538 
2,790 
3,054 
3,328 
3.614 
3,910 
4,218 
4,537 
4,867 
5,208 
5,560 
5,924 
6,298 
6,684 
7,080 
7,488 
7,907 
8,337 
8,778 


9,184  9,230 
9,617   9,694 
10,120  10,168 
10,654 


3 

.yd.. 


43  13.139 
44131689 

45  14,250 

46  14,822 

47  15,406 
4816,000 
49  16,606 
5017,^2 
51 

52118,489 
53|l9,139 


17,850 17,913 17,977  18,040 18,104 


5621,156 


13,193 
13,744 
14,307 


14,880  14,938 


15,464 


16,060  16,120 16,180 16,241 


16,667  16,728 


17,281 


18,553 
19,204 


19,800 19^67  19,934 


21,224 
5721,85021,92021,990 
5622,55622,62722,698 
5923,27283,34423,417 
G0l24,000i94,073l24,147 


12,707 
13,248 
13,800 
14,364 


20 

% 

183 

280 

389 

509 

640 

782 

936 

1,100 

1,276 

1,463 

1,660 

1,869 

2,089 

2,320 

2,563 

2,816 

3,080 

3,356 

3,643 

3,940 

4,249 

4,569 

4,900 

5,243 

5,596 

5,960 

6,336 

6,723 

7,120 

7,529 

7,949 

8,380 

8,823 

9,278 

9,740 

10,216 

10,703 

11,200 

11,709 

12,229 


•4 

c.  7<U. 


15,524 


17,347 


18,618 
19,270 


13.856 
14,420 
14,996 
15,583 


16,789 
17,409 


18.683 


55  20,472  20,540  20,608  20,676  20,744  20,812  20,881 20,9« 


21,294  21,363 


23,489 


6 

6 

e.yd.. 

e.yd». 

35 

42 

112 

121 

201 

211 

301 

312 

412 

424 

535 

548 

668 

682 

812 

828 

968 

984 

1,135 

1,152 

1,312 

1,331 

1,501 

1,521 

1,701 

1,722 

1,912 

1,934 

2,135 

2,158 

2,3®J 

2,392 

2,612 

2,638 

2,868 

2,894 

3,135 

3,162 

3,412 

3,441 

3,701 

3,731 

4,001 

4,032 

28 

104 

192 

291 

401 

522 

654 

797 

952 
1,118 
1,294 
1,482 
1,681 
1,891 
2,112 
2,344 
2,588 
2,842 
3,108 
3,384 
3,672 
3,971 
4,281 
4,602]  4;635 


7 
c.  yds. 


•8 

.yd* 


49 

129 

220 

323 

436 

560 

696 

843 
1,000 
1,169 
1,3^ 
1,540   1,560 


57 

138 

23D 

334 

448 

574 

710 

858 

1,017 

1,187 

1,368 


4,312 


4,934 

6,278 

5,632 

5,998 

6.374 

6,762 

7,161 

7,571 

7,992 

8,424 

8,868 

9,322 

9,788 

10,264 

10,752 

11,251 

11,761 

12,282 


12,760 12,814 
13,303  13,358 


13,912 
14,478 
15,054 
15,642 


16,851 
17,472 


18,748 


31,432 


22,76922,841 


4,96o 
5,312 
5,668 
6,035 
6,412 
6,801 
7,201 
7,612 
8,035 
8,468 
8,912 
9,368 
9,835 


10,312  10,361 


10,801 
11,301 
11,812 
12,3% 


12,868 12,922 


13,412 
13,968 
14.535 
15,102 
15,701 
16,301 
16,912 
17J535 
18,168 
18,812 
19,468 


19|336  i9,4m 

30,000  20,068  20,135|20,202|20,269 


32,060  22,131 22,201  ^,272  22,343 


4,844 

4,668 
5,002 
5,348 
5,704 
6,072 
6,451 
6,811 
7,242 
7,654 
8,078 
8,512 
8.958 
9;414 
9,882 


10,^1 
11,352 
11,864 
12,388 


13,468 
14,024 
14,592 
15,161 
15,761 
16,362 
16,974 
17,598 
18,232 
18,878 
19,534 


21,501  21,571 


24,220|24,294l24,368|3<4^8lg4,516|94,a90l24,664 1 


1,743 
1,956 
2,180 
2,416 
2,663 
2,920 
3,189 
3,469 
3,760 
4,063 
4,376 
4,700 
5,038 
5,383 
5,740 
6,109 
6,489 
6,880 
7.283 

7;e96 

8,120 
8,556 
9,003 
9,460 
9,929 


1,764 
1,978 
2,204 
2,440 
2,688 
2,947 
3,217 


9 

.yd.. 


65 

147 

240 

344 

460 

587 

724 

873 

1,033 

1,204 

1,387 

1,580 

1,784 

2,000 

2,227 

2,464 

2,713 

2,973 

3,244 


3,498   3,527 
3,790  3,820 


4,094  4,124 
4,406  4,440 
4,734  4,767 
5,070  5,104 
5,418  5,453 
5,777  5,813 
6,147  6,184 
6,528  6,567 
6,920  6,960 
7,324  7,364 
7,738  7,780 
8,164  8,207 
8,600  8,644 
9,0*8  9,093 
9,507  9,553 
9,977  10,024 
10,409  10,458  10,507 
10,900 10,950 11,000 
11,403 11,454  11,504 
11,916  11,96812,020 
12,440  12,493  12,547 
12,97613,080^13,084 
13,523 13,578 13,633 
14,080 14,137  14,193 
14,649 14,707 14,764 
15,229 15,288  15,347 
15,820 15,860  15,940 
16,423 16,484 16,544 
17,036 17,096 17,160 
17,660 17,734 17,787 
18,296 18,360 18,^4 
18,943 19,006  19,073 
19,60019,66719,733 


20,33720,404 

21,01821,087 

21,640,21,71021,780 

22,34322,414^,484 


28,913  88,964  83,066  33,1S8  83,200 


83,562  23,635  83,706  83,780  33,%4  33,987 


TABLE     No.     XV  I  1. 

SLOPS     ]|    TO    1^ 
CONTCNT  FOR  AVEJUGB  DBFTHS,  BASE  2B  PEKT. 


~3~ 

0.  ydi. 


7~ 

yd* 


a.  yds. 


0 
1 
2 
3 

4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
301 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 
51 
52 
53 


0 

c.  yd*. 


0 

98 

207 

328 

459 

602 

756 

920 

1,096 

1,283 

1,481 

1,691 

1,911 

2,143 

2,385 

2,639 

2,904 

3,180 

3,467 

3,765 

,4,074 

4,394 

4,726 

5,069 

5,422 

5,787 

6,163 

6,550 

6,948 

7,357 

7,778 

8,209 

8,652 

9,106 

9,570 

10,046 

10,533 

11,031 

11,541 

12,061 

12,593 

13,136 

13,689 

14,254 

14,830 

15,417 

16,015 


1 

c.  yd*. 


9 

109 

219 

340 

473 

617 

773 

937 

1,114 

1,303 

1,502 

1,712 

1,934 

2,166 

2,410 

2,665 

2,931 

3,206 

3,496 

3,795 

4,106 

4,427 

4,760 

5,103 

5,458 

5,824 

6,201 

6,589 

7,399 
7,820 
8,253 
8,697 
9,152 
9,617 
10,094 
10,583 


•2 

•  yd*. 


19 

119 

231 

353 

487 

632 

788 

956 

1,133 

1,322 

1,522 

1,734 

1,957 

2,190 

2,435 

2,691 

2,958 

3,236 

3,525 

3,826 

4,137 

4,460 

4,794 

5,138 

5,494 

5,861 

6,239 

6,629. 

7,029 

7,441 

7,863 

8,297 

8,742 

9,198 

9,665 

10,143 

10,632 


11,592 
12,114 
12,646 
13.190 


13,745  13,801 


11,644 
12,167 
12,700 
13,245 


14,311  14,368 
14,888  14,946 
15,476 15,535 
16,075  16,136 
16,fi34|16,686  16,747 
17,244  17,307  17,370 17,433 
17,876  17,940 18,004  18,068 
18,519:18,583il8,648  18,713 
19,172  19,238,19,304  19,370 
19,837 19,904!  19,971 
20,513|20,581  ^,649120 
5421,200^1,269.21,339 

55  21,898^1,969,22,039 
5622,60723,679,22, 
5723,328^,400^3, 

56  24,06984,133  S4,: 
59  24,802  24,877  34,958125; 
60t25,566'S5,698W,706lSS, 


28 

130 

242 

366 

501 

647 

804 

9T2 

1,151 

1,342 

1,543 

1,756 

1,979 

2,214 

2.460 

2.717 

2,985 

3,265 

3,555 

3,856 

4,169 

4,493 

4,828 

5,173 

5,530 

5,899 

6,278 

6,668 

7,070 

7,482 

7,906 

8.341 

8,787 

9,244 

9,712 

10,191 


381 

141 

254 

379 

515 

662 

830 

989 

1,170 

1,361 

1,564 

1,T78 

2,002 

2,238 

2,485 

2,743 

3,013 

3,293 

3,586 

3,887 

4,201 

4,526 

4,862 

6,209 

6,567 

6,936 

6,316 

6,706 

7,111 

7.524 

7,949 

8,385 


9,290 
9,759 


10.68219,731 

11,062|11,132|11,183;11,S34 

11,69611,748 


I2,754il9,806 


13,867113,913 
14,42514,483 
15,0061 15,063 
15,595ll5,656 
16,196.16,257 
16,80916,871 


17,496 

18,132 

18,779 

19,437 

20,039,20,106 

1,71830,786 

21,408.21,478 

22,110,92,181 

1,894 

,546133,619 

,366 

1,103 


5 

c.  yd*. 


48 
151 
266 
392 
529 
677 
837 
1,007 
1,188 
1,381 
1,585 
1,800 
2,025 
2.20 
2,511 
2,770 
3,010 
3,322 
3,614 
3,918 
4,233 
4,559 
4,896 
5,244 
5,603 
5,974 
6,355 
6,748 
7,151 
7,566 
7,992 
8,429 
8,877 
9,337 
9,807 


10,240  10,388 


6 

e.  yd*. 


58 
162 
278 
405 
543 
693 
853 
1,025 
1,307 
1,401 
1,606 
1,822 
2,049 
2,287 
2,536 
2,796 
3,068 
3,351 
3,644 
3,949 
4,265 
4,592 
4,930 
5,279 
5,640 
6,011 
6,394 
6,788 
7,192 
7,606 
8,036 
8,473 
8,933 
9,383 
9,856 
10,337 


10,781 1 10,831 
ll,2ffill,r' 
11,80011,852 


3361 


13,219,12,272 12,325  12,379 


12,86212,917 


13,300 13,356 13,411 13,466 13, 


14,026 14 


59614 


13,970 

14,540|l4,i 

15,l^i  15,181 

15,714  15,774 

16,318  16,379 

16,933  16 

17,559  17,1 

18,196 

18,84418,909 

19,503,19,] 

30,17420,241 

20,865 

21,54821,618 

23,36122,; 

22,966  33,( 

23,69223; 

24,439,34,1 

36, 


>,177|86,S63  36,398 


,86036,937135,0131 


•7 

yd*. 


68 
173 
290 
419 
558 
708 
870 
1,043 
1,236 
1,421 
1,627 
1,844 
2,0T2 
2.311 
2,562 
2.H23 
3,096 
3,379 
3,674 
3.960 
4,297 
4,626 
4,966 
5,316 
5,676 
6,049 
6,433 
6,828 
7,233 
7,661 
8,079 
8,518 
8,968 
9,430 
9,903 
10,386 


78 

186 

308 

432 

572 

784 

887 

1,060 

1,346 

1,441 

1,648 

1,866 


2,095  2,119 

2,336  2,360 

2.587  2,613 

2,860  3,877 

3,134  3,153 

3,408  3,437 

8,704  3,735 

4,011  4,043 

4,339  4,368 

4,659  4,699 

44>99  5^ 


5,351 
5,713 
6,087 
6,472 


7,693  7,735 
8,199  8.166 
8,568  8,607 
9,014  9,060 
9,477  9,583 
9,950  9,996 
10,436  10,484 
10,881110,931  10,981 
11,38711,43811,489 
ll,904;il,9&6  13,009 
13,433,13,486  1^,539 
13,97113,08613,080 
1,583,13,57713,633 
[,063 14,140  14.197 
[,666  14,714  14,773 
15,339:15,396  15,357 
15,83415,894  15,964 
16,440 16,501  16,563 
',067;i7,119 17,183 


99617,      ,     , 
633  17,685,17,749 


I8,260|l8,336'l8,389 18,464 

18,975 19,041  19,106 

570119,63619,70319,770 

20,30930,37790,446 

30,934  30,99331,06831,131 

"31,68821,75831,828 

1,393,33,46633,536 

1,11123,18333,256 

1,839  83,9ia83,966 

503194,67894.66834,787 

96,398,96,40495,480 

96,090  J6,167l96,9«3 


,33389,39399,466 
,088  23, 
76693, 


9 

c.  yds. 


88 

199 

315 

446 

587 

740 

908 

1,078 

1,964 

1,461 

1,669 

1,889 


6,386 
5,750 
6,196 
6,511 


6,868   6,906 
7,975   7,316 


17,819 


XVIII 


'1'  A  B  L  E     N 


SIX>rE   l^  TO   1. 
CONTENT  FOa  AVKRAGE  DEPTHa,  BASE  28  FEET. 


8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
90 
21 
22 
23 
24 
25 
26 
27 
28 
29 


0 


0 

109 

2^ 

361 

503 

657 

822 

998 

1,185 

1,383 

1,592 

1,812 


3,044  2,068 

2,287  2,311 

2,540  2,566 

2.8051  2.832 


1 

c.  yds. 


10 

120 

242 

374 

518 

673 

839 

1,016 

1,204 

1,403 

1,614 

1,836 


3,081 

3,368 

3,667 

3,975 

4,296 

4,627 

4,970 

5,324 

5.688 

6,064 

6,451 

6^850 

7,259 

7,679 

8,111 

8,553 

9,007 

9,472 

9348 

10,435  10;484 
10,933 10,983 
11,4^11,494 
11,963 13,015 
13,494  12,548 
13,037 13,091 
13,69013,646 


3,109 
3,397 
3,697 
4,007 
4,338 
4,661 
5,006 
5,360 
5,725 
6,103 
6,491 
6,890 
7.300 
7,732 
8,154 
8,698 
9,053 
9,519 
9.996 


14,166  14;219 14,969 


14;731 14,789 
15,318 16,377 
16,917  16,977 


16,696 16,687 16,649 


2 

.yd.. 


3 

e.  yd*. 

144 
2C7 
402 
548 
705 
873 
1,043 
1,243 
1,444 
1,657 
1,881 
2,116 
2,361 
2,592^  2,619 
2,859  2,887 
3,137  3,166 


20 

132 

255 

388 

533 

689 

856 

1,034 

1,223 

1,424 

1,635 

1,858 

3,092 

2^ 


3,427  3,456  3,486  3,516  3!546  3!576 


3,727 
4,039 
4,361 
4,695 
5,010 
5,396 
6,763 
6,141 
6,530 
6,930 
7,342 
7,766 
8,198 
8,643 
9,099 
9,566 


■4 

c.  yda. 


5 

e.  yds. 


42 

156 

280 

416 

563 

721 

891 

1,061 

1,263 

1,465 

1,679 

1,904 


2,140  2,164 

2,387  2,412 

2,645  2,671 

2,914  2,942 

3,194  3,223 


3,789  3,819 
4,103  4,134 


4,427  4,460  4,493 


4,763  4,797 
5,110  5,145 
5,468   6,506 


5,875 
6, 


3,758 

4,070 

4,394 

4,739 

6,075 

5,432 

5,800 

6,179 

6,570 

6,971 

7,384 

7,807 

8,242 

8,688 

9,146 

9,613  . 
iOj044^lO,093 10,141 10,190 
10,633  10,583 10,633 10,682 
11,034  11,064 11,135 11,186 
11,54611,59711,64911,701 
12,068 12,121 13,174  13,237 
13,603 13,666 12,710 12,764 
13,146 13,201 13,967 13,312 
13,708 13,7G|?  13,815 13,871 


14,3?t 


14,848 14,906 14,964 15,023 
15,437 15,496 15,566 15,616 
16,038 16,098 16,159  16,221 


16,711 


5,837 
6,218 
6,609 
7,012 
7,426 
7,850 
8,286 
8,733 
9,191 
9,661 


17,687 17,651 


18,877 
19,538 


19,605 


19»673 


17;i46 17.209 17,272 17,335  17,398^17,461 

17,778 17,843 17,906 17,969 18,083 18,098 

18,490 18,4S  18,560 18,615 18,681 18,746 

19,074  19,140 19,306 19,379 19,339 19,406 
..  19,739  19,806 19,873 19,941  20,008  90,076  90;i43  90,31  l|90,S79t90L347 
S3  90,415  SPy463  90,661 90,690  90,688  90,757^90,896:90,895  90  " '  ^ 

53  31,109  31471 91,941 91,310  21,380  31,460  91,519  91,569  31 

54  91300  91,870  91,941  92,013  92,083  93453  32,23l|  93,995  99 

96  23,509  32,661  32,668  23,794  32,796  92,868  92,940  93,019193.085 
56  33,980  93,309  33,375123,448  23,531 23,594  33,66183, 

97  33,961 34,036  94,109  34,183  24,967  94,331 34,«)6  94,480j94,554|94,e39 
96  34,704  S4,7?9  HjSbi  84,999  85,001 96,079  e5,l&S  95,390  35,306  96,889 
99  95,467  35,533  95,609  95,686  95,769  95,838  95,915  95,998  86,068  96,145 
«0|96.999|96.999Bfi.»7|96,454  96^l96,609l96,68a|96,T64i96,8^l9g;999 


6 


53 

168 

293 

431 

579 

738 

906 

1,080 

1,282 

1,486 

1,701 

1,927 


6,649  6,689 


7,053 
7,468 
7,893 
8,331 
6,779 
9,238 
9,708 


14,38414,442 


16,773  16,835 


3,2Se 


3,850 
4,166 


4,839 
5,181 
5,M1 
5,913 
6,29$ 


7,094 
7,510 
7,937 
8,375 
8,824 
9,284 


9,756  9,804 


10,239 


10,287 


10,73$  10,782 

11,237 

11,753 


11, 
11,806 


13,174  19,237 12,980 12,333 12,387 


12,818 
13,367 


12,873 
13,423 


15,676 

16,282 

16,897 

17,684 

18,1 

18,811' 

19,473 


3,881 
4,199 
4,527 
4,866 
5,216 
5,578 
5,950 
6,334 
6,729 
7,135 
7,552 
7,980 
8,419 
8,870 
9,331 


13,92813,964 
14,49d  14,667 
15,06915,141 


•8 

ydfc 


86 

204 

333 

474 

625 

788 

962 

1,136 

1,3^ 

1,5^ 

1,768 

1,997 

2,237 

2,489 

2,751 

3,025 

3,310 

3,606 

3,913 

4,231 

4,560 

4,900 

5,258 


•9 

.yd.. 


5,615 
5,988 
6,373 
6,769 
7,176 
7,594 
6,023 
6,464 
6,915 
9^378 
9,868  9,900 


10,336 
10,832 
11,339 


11,86811,910 
12,440 


13,92718,962 


13,479 
14,041 
14,615 


15,736 
16  344 
16,959117,081 


15,796 
16,406 


97 
217 
3*7 
488 
641 
805 
980 
1,155 
1,363 
1,571 
1,790 
8,080 
3,868 
2,514 
2,778 
3,053 
3,339 
3,636 
3,944 
4,263 
4,594 
4,935 
5,289 
6,651 
6,086 
6,418 
6,809 
7,217 
7,637 
8,067 
8,508 
8,961 
9,426 


10,385 
10,883 
11.391 


13,534 
14,098 
14,673 


15,800 15;859 


15,856 
16,466 
l7,084 
17,714 
181,356 
18,948119,006 


TABLE     No.     XIX. 

SLOrS   1^   TO   1. 
CONTENT  FOR  AVERAGE  DEPTHS,  BAKE  30  FEET. 


21 

as 

83 

S4 
25 
86 
87 

88 
29 
30 
31 
32 
33 
34 
36 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 


0 

117 

244 

383 

533 

694 

867 
1,050 
1,244 
1,450 

1,667  i;689 
1,894  1,918 
2,133  2,158 
2,383  2,409 
2,644  2,671 
2,917  2,944 
3,200  3,229 


3,494 
3,800 
4,117 
20|  4,444 
"  4,783 
5,133 
5,494 
5,867 
6,250 
6,644 
7,060 
7,467 
7,894 
8,333 
8,783 
9,244 
9,717 

10,200  I0,»t9 
10,694  10,744 
11,20011,261 
11,717  11,769 
12,244  12,298 
12,783 12,838 
13,333  13,389 
13,894 13,951 
14,467 14,524 
15,050 15,109 
15,644  15,701 
16,25016,311 
16,867 16,928 
17,494  17,558 
18,133  18,198 
18,783  18,849 
19,444  19,511 
5120,11720,  _ 
5220,80020,869 
5321,494  21,565 
6422,20022,271 
56  22,91722,989 

5623,644 

57^,383 
58  25,133 


1 

e.  yd*. 


11 

129 

258 

398 

549 

711 

884 

1,069 

1,264 

1,471 


3,524 
3,831 
4,149 
4,478 
4,818 
5,169 
5,531 
5,904 
6,289 
6,6ai 
7,091 
7,509 
7,938 
8,378 
8,829 
9.291 
9,764 


59  88,894 
60 


23,718 
24,4.58 
25,869 
26,971 


yd.. 


22 

141 

271 

412 

565 

798 

902 

1,088 

1,286 

1,492 

1,711 

1,941 

2,162 


2,696 
2,972 
3,258 


3 

c.  yds. 


34 

154 

285 

427 

580 

745 

920 

1,107 

1,306 

1,514 

1,734 

1,966 

2,207 


2,436l  2,460 


2,726 
3,000 
3,287 


3,5551  3,585 
3,863t  3,894 
4,181  4  214 
4,511 1  4;545 
4,852'  4,887 
6,206'  6,240 
6,568  6,606 


6,942 
6,328 
6,725 
7,132 
7,551 
7,981 
8,428 


5,980 
6,367 
6,765 
7,174 
7,594 
SflUS 
8,467 


8,876   8,920 
9,338  9,386 
9,81S{  9,860 
10,298 10,347 10, 
10,79510,845 
11,30211,364 
11,82111,874 
12,36l|l2,404 
12,89212,947113 
13,446:13,500 13, 
14,008-14,065 
14,688 14,640|  14. 
16,168;15, 
15,765;15,825 
16,37^16,434 
16,991 17,054 


>,227  15, 


17,621 
18,262 
18,915 
19,5f78 


17,686 
18,327 
18,980 19 
19,645 


185  20,252  20J321 


20,93821,.   . 
21,^3521,705 


342  22,414122,485  22, 


22, 

23,061 
23,791 
24,5X2 


23,134 
23,865 
24,607124 


25,28525,361 

26,04826,126 

26;667l26;745l36,822l26,901 


4 

cydi. 


45 
166 
299 
442 
696 
762 
939 
1,126 
1,386 
1,536 
1,756 
1,988 
2,232 
2,486 
2,752 
3,029 
3,316 
3,615 
3,926 
4,246 
4,579 
4,922 
6,276 
5,6«2 
6,018 
6,406 
6,806 
7,215 
7,636 
8,069 
8,512 
8,966 
9,432 
9,909 
1,396 
10,895 
11,406 
11,926 
12,469 
,002 
,556 
14,122 
,699 
,286 
16,886 
16,495 
17,116 
17,719 
18,392 
,046 
19, 
20,389 


,20623 


23,939 
,682 
25,436 


6 

e.  fd«. 


57 
179 
312 
457 
612 
7W 
957 
1,146 
1,346 
1,557 
1,779 
2,012 
2,267 
2,512 
2,779 
3,057 
3,346 
3,646 
3,957 
4,279 
4,612 
4,957 
5,312 
5,679 
6,057 
6,446 
6,846 
7,257 
7,679 
8,112 
8,557 
9,012 
9,479 


10,446 
10,946 
11,467 
11,979 
12,612 
13,057 
13,612 
14,179 


16,946 


17,179 
17,813 
18,457 
19,113 
7121 19,779 


yd.. 


69 
192 
326 
472 
629 
796 
975 
1,166 
1,366 
1,579 
1,802 
2,036 
2,288 
2,539 
2,806 
3,085 
3,375 
3,676 
3,989 
4,312 
4,646 
4,992 
5,349 
5,716 
6,095 
6,485 
6,886 
7,299 
7,T22 
8,156 
8,602 
9,059 
9,526 


9,957 10,005 


14,75114,815 
15,346 15,406 


16,006 


16,567 16,619 


17,242 17, 

17,876 

18,522 

19,179 

19,846 


80,45720,525 
,007|21,076|21,146  21,215 


21,77521,846 


,279 

24,013 

24,757 

26,513 
26,20226.279 
26,979  27,057!27,135 


7 

c.yd.. 


80 
805 
340 
487 
645 
814 
994 
1,186 
1,387 
1,600 
1,826 
8,060 
8,307 
8,566 
8,834 
3,114 
3,405 
3,707 
4,020 
4,345 
4,680 
5,027 
6,386 
5,754 
6,134 
6,526 
6,927 
7,340 
7,766 
84»0 
8,647 
9,106 
9,574 
10,064 
10,646 
11,047 


10,496 

10,996 

11,50711,560 

12,09218, 

18,566 

13,112 

13,669 

14,236 


,62012,676 
13,222 
13,781 
14,351 


,086 
12, 

13,167 
13,786 
14,294 
14,8r74 
16,466 
16,067 
16,681 

.306 
17,941 
16,587 


19,914 
20,594 


21,91691,96792,068 

1,55722,629 — 

""  23,»223;«^,49e|83 

24,066 


24,161 


25,58926,66625,741 
96,36696,43426,611 


•8 

c.  yd.. 


92 
218 
356 
502 
661 
831 
1,012 
1,805 
1,408 
1,622 
1,648 
2,084 
2,332 
2,691 
2,861 
3,142 
3,435 
3,738 
4,062 
4,378 
4,716 
5,062 
5,421 
5,791 
6,178 
6,566 
6,968 

7,808 

6,216 

6,692 

9,161 

9,621 

10,    - 

10,596 

11,096 

11,612 

13.' 


10210, 


13813, 


16,525 
16,128 
16,742 16, 
17,368 
16,006 
18,662 16 


19,34519,311 


19,981  20, 
90,662 


21,26531,356 


24,832  24,907  24,982  25,066 

26,816 

26,689 

274814  27,292t27,37l 


cydi. 


104 
231 
369 
618 
676 
849 
1,031 
1,824 
1,429 
1,644 
1,871 
2,106 
2,366 
8,618 
2,669 
3,171 
3,464 
3,769 
4,084 
4,411 
4,749 
5,096 
6,458 
5,629 
6,312 
6,604 
7,009 
7,424 
7,861 
6;969 
6,738 
9,198 
9,669 
,151 
10,644 
11,149 
11,664 
^,191 
12,729 
13,278 
13,636 
14,409 


14,932  14,991 


16,5641 
16,189 

,805 

17,431 

18,069 

".716 

19,378 

1,049 
20,731 
21,425 
29,199 

,845 

,571 


24,235  24,309 


TABLE     No.    XX. 

SLOPE    1^   TO    1. 
CONTENT  FOR  AVERAGE  DEPTHS,  BABE  34  FEET. 


I 


U 
1 
2 
3 
4 
5 
6 

I 

8 

9 

10 

11 

12 

i 

15 
IG 
17 
18 
19 
30 
Si 
32 
23 

a 

35 
36 


•0 

.yd.. 


0 

131 

274 

428 

533 

769 

956 

1,151 

1,363 

1,583 

1,815 

2,057 

2,311 

K  3,576 
2,852 
3,139 
3,437 
3,746 
4,067 
4,398 
4,741 
5,094 
5,459 
5,835 
6,222 
6,620 
7,030 

37^  7,450 

38  7,881 

39 

30 

31 

32 

33 


8,334 
8,778 
9,243 
9,719 
10,206 
34  10,704 
3511,213 
36'll,733 
37I  12,965 
38112,807 
39 13.361 


1 

c.  ydi. 


13,926 

14,502 

15,089 

15,687 

16,296 

16,917 

17,548 

18,191 
118,844 

19,509 

20,I85|20; 

30,87220, 
52|21,570' 
S3 


13 

145 

289 

444 

610 

787 

975 

1,174 

1,385 

1,606 

1,839 

S,082 

2,337 

2,603 

2,880 

3,168 

3,467 

3,778 

4,099 

4,432 

4,776 

5,130 

5,486 

5,873 

6,262 

6,661 

7,071 

7,493 

7,925 

8,369 

8,834 

9,290 

9,767 

10,256 

10,754 

11,265 

11,786 

12,319 

12,862 

13,417 

13,983 


38,731 
34,474 


5735,23826,304 


14,560 14, 


23,28022,351 
23,00023,073 


33,805 
24,540 


•a 

c.  jdt. 


25 
159 
304 
460 
ei7 
805 
994 
1,195 


3 

c.  fdi. 


38 
173 
319 
476 
644 
833 
1,014 
1,215 


1,406|  1,428 
1,629;  1,652 
1,862;  1,886 
«,107i  2,1^ 
2,3631  2,389 
2,630|  2,658 
2,908;  2,937 


4 

C.  T<U. 


3,198; 

3,498j 

3,809, 

4,132, 

4,4661 

4,811 

5,167, 

6,584 

5,912! 

6,3011 


3;227 
3,529 
3,811 
4,165 
4,500 
4,846 
5,208 
5,561 
5,950 
6,341 


6,7011  6,742 
7,1 13j  7,155 


7,578 
8,013 
8,459 
8,916 
9,384 


14,155 
14,735 


15,747 15,808 

16,35816 

16,979 

17,612117, 

18,256 

18,910 18, 

19,576 

,25320, 

,943131 
31,641 


7,536 
7,969; 
8,414; 
8,870 
9,337 

9,815;  9,863 
10,30410,354 
10,«0610.R55 
11,31611,368 
11,839-11,892 
13,37212,426 
12,91712,972 
13,473  13,539 
14,04014,098 
,618|14,677 

..308' 

15,869 
,41916,481 
17,043  17,105 
,67617,740 
18,33118,386 
,977,19,043 
19,64419,711 
1,322  90,390130,459 
,011,21,08121,150 
31,71121,78221,853 
33,43332,495  22,566 
33,14523,31823,291 
33,879,33,953  84,r 
34,834,34,699  34,774 
35,380,26,456 


15,148 15.308  15,367 15,337  15,387 15, 


58  35,993^,070  96,I47»6,334  36,303 

59  36,789  36,847  96, 

«0i97,566i87,63M97, 


51 
187 
334 
492 
662 
842 
1,033 
1,236 
1,450 
1,675 
1,911 
2,158 
2,416 
2,685 
2,965 
3,257 
3,559 
3,873 
4,198 
4,534 
4,881 
5,239 
5,608 
5,989 
6,380 
6,783 
7,196 
7,621 
8,057 
8,504 
8,962 
9,4XJ 
9,912 
10,408 
10,906 
11 

11,945 
12,481 
13 


15,929 
16,543 

17,168 17, 

17,804 

18,451 

19,109 

19,778119 


,02734 


25,53225 


37,08237, 


5 

c.  jrd». 


64 

201 

350 

509 

679 

861 

1,053 

1,257 

1,472 

1,698 

1,935 

2,183 

2,442 

2,713 

2,994 

3,287 

3,590 

3,905 

4,231 

4,568 

4,916 

5,275 

5,646 

6,027 

6,420 

6,834 

74238 

7,664 

8,101 

8,550 

9,009 

9,479 

9,961 

10,453 

10,957 

,420111,472 11 


11,99812, 
12,535 
,083 


03813 
13,586 13,642]  13; 


14,213 
14,794 


15,990 
16,605 

,231 
17,868 
18,516 
19,175 
"846 
20,527 
21,  - 
21,924 
22,638 
23,364 

,101 
24,85024 

,609 
36,379 
"~161 


6 

c.  yd*. 


78 

21G 

365 

525 

697 

879 

1,073 

1,278 

1,494 

1,721 

1,959 

2,208 

2,469 

2,740 

3,023 

3,316 

3,621 

3,937 

4,264 

4,603 

4,952 

5,312 

5,683 

6,066 

6,460 

6,865 

7,281 

7,708 

8,146 

8,595 

9,055 

9,527 

10,009 

10^08 

ll,r" 

,524 

,051 

12,589 

13,138 

",699 

14,653 
1,446 
16,051 
16  - 
17,294 
17,.932 
18,583 
19,!  - 
19,913 
20,596 


,008  U 


667 16 


242^9 


,22021,29021,36031 


;,925b7,003_.,™-- .,_  ,.._ 

;714Bi794l97,8Sia9,953|98,e88lfilB,113l88,193l9e,973 


7 

c.  fit. 


91 

230 

381 

542 

715 

898 

1,093 

1,299 

1,516 

1,744 

1,983 

2,234 

2,495 

2,768 

3,052 

3,346 

3,652 

3,969 

4,298 

4,637 

4,987 

5,349 

5,721 

6,105 

6,500 

6,906 

7,323 

7,751 

8,190 

8,641 

9,102 

9,575 

10,058 

10,553 

,059 

tl,576 

12,1M 

12,643 

13,194 

13,755 


,27014,32814,386 


14,912 
15,506 
16,112 

,729 
17,358 
17,997 
18,647 

,309 
119,981  20, 
30,665|30, 


21,995132,066132, 
22,711 

23,438133,511 133,584 
34,176 
,925 
25,685 
36,457 
37,339 


3t,350|34 
26,001  35; 
26,763|35 


•8 

c.  j6t. 


104 

245 

396 

559 

732 

917 

1,113 

1,320 

1,538 

1,768 

2,008 

2,259 

2,522 

2,796 

3,081 

3,377 

3,684 

4,003 

4,331 

4,671 

5,023 

5,385 

5,759 

6,144 

6,540 

6,947 

7,365 

7,794 

8,335 

8,686 

9,149 

9,633 

10,107 

10,608 

11,110 

11,638 

13,158 

13,696 

13,3^ 

13,813 


14,971 

15,567115; 

16,174 

16,793 

17,431 

18,061 

18,713 

19,375 

"1,049 

1,734 

,431 

1,137 


,335 
,076 
,839 


53536,61336, 
,318  27,39737, 


9 

c.  yds. 


118 
259 
413 
576 
750 
936 
1,133 
1,3^ 
1,561 
1,791 
2,033 
2,285 
2,549 
3,834 
3,110 
3,407 
3,715 
4^034 
4,365 
4,706 
5,059 
5,422 
5,797 
6,183 
6,580 
6,988 
7,407 
7,838 
8,379 
8,732 
9,196 
9,670 
10,156 
10,658 
11,168 
11,681 
13,311 
12,768 
13,305 
13,869 
14,444 
15,030 
,637 
164235 
16,854 
17,485 
18,136 
18,779 
19,443 
30,117 
30,803 
31,500 
32,308 
23,937 
33,658 
34,399 
35,193 
25,916 
",,690 
,476 


TABLE     No.    XXI. 

SLOPE  1|  TO  1. 

CORKSCnON  FUR  NFPBIIENCBS  OF  DEPTBa 

1 

1 

O 

1 

2 

3 

4 

5 

^ 

7 

■8 

•0 

cyd.. 

e.yd* 

e.yd.. 

CjiM. 

c.  yds. 

..yd^ 

e.  yda. 

1 

e.y<U. 

e.  yd*. 

^yd.. 

0 

I 

1 

1 

1 

1 

1 

2 

2 

8 

8 

3 

2 

8 

3 

3 

3 

3 

4 

4 

3 

4 

4 

5 

5 

5 

6 

6 

6 

7 

7 

4 

7 

8 

8 

9 

9 

9 

10 

10 

11 

11 

ft 

13 

12 

13 

13 

14 

14 

15 

15 

16 

16 

6 

17 

17 

18 

18 

19 

20 

90 

91 

21 

29 

7 

93 

23 

24 

25 

25 

26 

27 

27 

26 

89 

8 

30 

30 

31 

32 

33 

33 

34 

35 

36 

37 

9 

37 

38 

39 

40 

41 

42 

43 

44 

44 

46 

10 

46 

47 

48 

49 

50 

51 

52 

53 

54 

65 

11 

56 

57 

58 

59 

60 

61 

62 

63 

64 

66 

IS 

67 

68 

69 

70 

71 

79 

74 

75 

76 

77 

13 

78 

79 

81 

82 

83 

84 

86 

•87 

88 

89 

14 

91 

92 

93 

95 

96 

97 

99 

100 

101 

103 

15 

104 

106 

107 

108 

110 

111 

113 

114 

116 

117 

16 

119 

120 

m 

123 

125 

126 

128 

129 

131 

132 

17 

134 

135 

137 

139 

140 

142 

143 

145 

147 

148 

18 

150 

152 

153 

155 

157 

158 

160 

162 

164 

165 

19 

167 

169 

171 

172 

174 

176 

178 

180 

181 

183 

90 

185 

187 

189 

191 

193 

195 

196 

198 

200 

202 

21 

204 

206 

206 

210 

212 

214 

216 

218 

2S0 

222 

S2 

224 

226 

228 

230 

232 

234 

236 

239 

241 

943 

23 

245 

247 

249 

251 

253 

256 

268 

960 

262 

964 

24 

267 

269 

271 

273 

276 

278 

280 

282 

2H5 

287 

85 

289 

292 

294 

296 

299 

301 

303 

306 

308 

311 

96 

313 

315 

318 

320 

323 

325 

328 

330 

333 

335 

27 

337 

340 

343 

345 

318 

350 

353 

355 

358 

360 

^ 

363 

366 

368 

371 

373 

376 

379 

381 

384 

387 

99 

389 

392 

305 

397 

400 

403 

406 

406 

411 

414 

30 

417 

419 

«22 

425 

428 

431 

433 

436 

439 

442 

31 

446 

448 

451 

453 

456 

459 

462 

465 

468 

471 

39 

474 

477 

480 

483 

486 

489 

492 

495 

486 

501 

33 

504 

507 

510 

513 

516 

519 

523 

596 

599 

532 

34 

535 

538 

542 

515 

548 

561 

564 

567 

561 

564 

35 

567 

570 

574 

577 

580 

583 

687 

590 

593 

597 

36 

600 

603 

607 

610 

614 

617 

690 

694 

627 

630 

37 

,634 

637 

641 

644 

648 

651 

654 

668 

661 

665 

38 

668 

692 

675 

679 

6N3 

686 

690 

693 

697 

701 

39 

704 

708 

711 

715 

719 

722 

796 

730 

733 

737 

40 

741 

744 

748 

752 

756 

759 

763 

767 

771 

774 

41 

778 

782 

786 

790 

693 

797 

801 

806 

809 

813 

49 

817 

821 

824 

828 

832 

836 

840 

844 

846 

869 

43 

856 

860 

864 

868 

879 

876 

NHO 

884 

888 

898 

44 

896 

900 

904 

908 

913 

917 

991 

926 

929 

933 

45 

938 

942 

946 

1 

860 

964 

958 

963 

967 

971 

1 
1 

975 

TABLE     No.     XXII. 

(  CONTINUED.  ) 
CONTENTS  or  nUBBB  WITB  8QVAKB  BASEa 


183 
133 
t34 
125 
196 
127 
188 
189 

aao 

131 

13S 

133 

134 

136 

136 

137 

138 

139 

140 

141 

148 

143 

144 

145 

146 

147 

148 

149 

150 

151 

152 

153 

154 

155 

156 

157 

158 

159 

160 

161 

162 

163 

164 

165 

166 


1 

y«u. 


56,186 
56,083 
5f948 
57,870 
96,800 
••,737 

io,a8i 

«1,«S3 
tt,593 
0,569 
M,533 
65,515 
66,504 
67,500 
68,504 
69,515 
70,533 
71,559 
79,593 
73,633 
74,681 
75,737 
76,800 
77,870 
78,948 
8^683 
81,186 
88,386 
83,333 
84,448 
85,570 
86,700 
87,8J7 
88,981 
90.133 
91,293 
98,459 
93,633 
94,815 
96,004 
97,800 
98,404 
99,615 
100,833 
_-  103,159 
167103,293 
168104,533 
105,781 
107,037 
108,300 
109,570 
110,848 


169 
170 
171 
172 
173 
174 
175 
176 
177 


179  118,670118,808 
180180,000180,133 
181181,337181,471 
183 


•2 


56,316 
56,124 
57,010 
57,963 
86,893 
59,831 
«0.7T6 
61,789 

63,666 
64,631 
65,613 
66,608 
67,600 
68,604 
69,616 
70,636 
71,668 
73,696 
73,788 
74,787 
75,843 
76,907 
77,978 
79,05«'  79,165 


55,307 
56,816 
57,138 
58,066 
56,987 
59,986 
60,871 
61,885 
63,786 
63,753 
64,729 
65,718 
66.708 
67,700 
68,705 
69,718 
70,738 
71,765 


3 


55,397 
56,367 
57,884 
58,148 
69,060 
60,080 
60,966 
61,980 
63,888 
63,851 
64,887 
65,811 
66,808 
67,800 
68,806 
69,890 
70,840 
71,868 


78,800  72,904 
73,947 


73,843 
74,893 
75349 

77,013  77,130 
78,085  78,193 


80,14s 
81,836 
82,336 
83,444 
84,560 
85,683 
86,813 
87;951 
89,096 
90,349 
91,409 
92,576 
93,751 
94,933 
96,123 
97,320 
98,584 
99,736 
100,956 
103,188 
103,416 


80,251 
81,345 
88,4471 
83,556 
84,672 
85,796 
86,927 
88,065 
89,211 
90,365 
91,525 
92,693 
93,869 
95,068 
96,342 
97,440 
96,645 
99,868 
101,078 
108,306 
103,540 


106,907 
107,163 
166,437 
109,698 
110,976 


118,133112,268 
113,486113,556 
114,786114,856 
116,033 116,164 


178117,348117,480117,618 
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99,251  .,.._ 
100,467  100,589 
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29337^29,403  29,469  29335  29,601  29,668  29,734  29,800129367  29333 
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30,738  30305  30373  30,941  31,00601,076  31,144  31,312  31,260 
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45,880 
46,706 
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48318 ' " 
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aEPORT  OP   THE   PHILADELPHIA   ANt>   JtEADING   KAILKOAB   COMPANT. 

To  the  Stockholders  of  the  Philadelphia  and  Reading  Railroad  Company. 

The  finances  of  the  company  at  the  commencement  of  the  last  year  were 
in  a  state  of  grei^  embarrassment 

The  first  object  of  the  managers  was  to  raise  a  moderate  snm  of  money, 
on  a  temporary  loan,  to  discharge  a  per  centage  of  the  pressing  claims  on 
the  company,  and  to  pay  cash  for  expenses  ana  further  construction.  This 
was  done.  The  credit  of  the  company  was  sensibly  improved,  and  large 
reductions  were  made  in  the  prices  of  wages,  and  of  materials  used  on  £e 
road. 

Owing  to  the  bet  that  thei  shipments  of  coal  had  usually  been  discontinued 
about  the  Ist  of  December,  and  not  resumed  until  about  the  Ist  of  April  fol- 
lowing, the  quantity  of  coal  transported  in  the  months  of  January  and  Feb- 
ruary was  small.  In  March  a  material  improvement  took  pbce,  and  in 
April  the  trade  was  only  limited  by  the  engines  and  cars,  want  of  additional 
track  and  turnouts,  and  the  wharf  accommodation  then  possessed  by  the 
company. 

To  provide  these  additional  facilities  for  the  increasing  transportation,  to 
repay  the  temporary  loan,  and  to  continue  the  gradual  discharge  of  pressing 
claims  on  the  company,  a  loan  to  the  amount  of  $500,000  was  obtained  in 
May  last,  on  an  issue  of  bonds  secured  by  a  mortgage,  as  authorized  by  the 
stockholders  10th  of  June,  1836. 

In  July,  owing  to  the  additional  machinery  on  the  road,  and  the  greater 
efficiency  of  the  track  and  wharves,  the  coal  traffic  was  still  further  in- 
creased, and  since  then  has  been  rapidly  enlarged,  as  the  annexed  statement 
of  transportation  receipts  will  show. 

Accompanying  this  is  a  report  of  the  sqperint^idant  of  transportation, 
giving  statements  of  the  various  expenditures  m  his  department ;  and  also  a 
report  of  the  engbeer  of  the  road,  of  the  expense  of  repairs  of  track,  bridges', 
etc.,  and  its  present  good  condition,  both  of  which  exhibit  a  very  satis&ctory 
state  of  efficiency  of  the  road  and  of  its  moving  power. 

The  experience  of  last  year's  operation  on  the  road  having  so  entirely 
confirmed  the  opinion  of  the  importance  of  an  entire  double  track,  and  an 
extension  of  the  wharves  at  Ricnmond,  a  successful  efibrt  has  been  made  to 
.  accomplish  this  object  by  the  negotiation  of  a  loan  to  raise  the  sum  of  one 
million  of  dollars,  for  which  the  managers  have  agreed  to  give  the  bonds  of 
the  company,  secured  by  a  new  mortgage,  to  he  made  payable  in  1860 ;  in- 
terest at  six  per  cent  per  annum,  and  convertible  into  stock  at  the  option  of 
the  holder.  Measures  have  been  taken  to  complete  the  work  at  the  earliest 
possible  period.  When  this  is  done,  and  an  additional  number  of  cars  and 
engines,  which  are  also  to  be  provided,  are  placed  on  the  road,  this  great 
work  will  be  powerfully  effective  and  capable  of  doing  a  largely  increased 
business :  and  it  gives  me  pleasure  to  add,  that  I  have  found  a  strong  desire 
among  the  dealers  in  coal,  produce  and  merchandize,  to  avail  themselves  of 
the  use  of  the  road,  if  extended  fitcilities  are  given  them  for  transportation. 

In  the  month  of  March  last,  a  temporary  mortgage  as  coll&teral  security, 
was  executed  to  cover  the  amount  of  9212,635,  which  will  be  due  in  June, 
1846,  for  the  460  coal  cars  and  12  locomotive  engines  fiimishbd. 

When  the  loan  of  May  last  was  agreed  on,  it  was  deemed  expedient  and 
proper  by  the  managers  to  increase  mat  mortgage  to  an  amount  wnich  would 
raise  sucn  further  means  as  might  be  requiroi  to  settle  or  pay  off  still  more 
of  the  floating  debt,  and  enable  the  company  to  make  such  further  improver 
menti  on  the  road  vs  were  needed;  accordingly,  the  rooTt$[ag6  was  executed 
to  cover  the  issue  of  two  hundred  and  twenty-five  thousaml  pounds  sterling' 
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bonds,  aud  six  hundred  thousand  dollars  of  dollar  bonds,  payable  in  1860, 
with  interest  at  six  per  cent,  and  convertible  into  stock  at  the  option  of  the 
holder.     Of  these,  there  has  been  issued  for  sales  and  as  collaterals, 
Of  sterling  bonds,  -  -  -  £157,000 

Of  dollar  bonds,        ....      •251,500 
leaving  now  on  hand,  in  possession  of  the  treasurer,  £68,000  of  sterling 
bonds,  and  $348,500  of  dollar  bonds,  for  any  purposes  which  may  be  required. 

I  submit  herewith  a  statement  of  the  liabuitiea  of  the  company  maide  by 
S.  Bradford,  Esq.,  secretary  and  treasurer,  which,  having  increased  materi- 
ally over  that  of  last  year,  calls  for  the  following  explanations. 

The  critical  position  of  the  company  in  1842,  and  the  unfinished  state  of 
the  road,  obliged  the  managers  then  to  raise  money  at  great  sacrifices,  for 
which  bonds  have  been  issued  the  past  year,  accordmg  to  their  agreement 

The  improvements  on  the  road,  and  general  extension  of  its  capacity  and 
moving  power,  which  has  been  going  on  through  the  whole  of  the  past  year, 
have  necessarily  materially  increasol  the  items  of  "  construction  account," 
and  "  locomotive  engines  and  cars." 

The  still  large  amount  of  "  notes  payable,"  notwithstanding  the  very  con- 
siderable sum  paid  this  year  in  cash,  is  accounted  for  by  a  large  portion  of 
the  judgments  represented  in  last  year's  ballance  sheet  and  part  of  the  loan 
due  in  1843,  being  this  year  merged  into  "  notes  payable,"  and  by  numerous 
settlements  with  contractors,  and  for  land  damages,  etc.,  which,  till  this  year, 
it  has  not  been  in  the  power  of  the  company  to  make  an  adjustment  of,  now 
largely  reduced. 

The  "  bonds  and  mortgages  on  real  estate"  existed  previous  to  the  last 
year.  To  represent  the  true  cost  of  this  property,  the  amount  is  now  charged 
on  "  real  estate"  account 

The  "drafts  payable"  have  been  reduced  from  $102,170,  on  December  1, 
1842,  to  $26,955,  December  1,  1&13,  which  will  soon  be  liquidated 

I  have  to  state  that  a  settlement  was  effected  in  April  last  of  the  large 
debt  to  the  trustees  of  the  bank  of  the  United  States,  at  a  gain  to  the  com- 
pany, of  $75,000. 

The  officers  and  agents  of  the  company  in  their  respective  departments, 
have  fulfilled  their  duties  in  a  manner  which  has  been  gratifying  to  me,  and 
I  trust  that  the  general  management  of  this  important  work  the  past  year, 
during  which  it  has  been  raised  from  a  position  of  great  depression,  to  its 
present  efifective  state,  will  meet  the  approval  of  those  interested  in  it 

Very  respectfully, 

January  3,  1844.  John  Crtder,  President. 

To  the  President  and  Board  of  Managers  of  the  Philadelphia  and\  Read- 
ing Railroad  Company. 

Gentlemen — The  following  report  of  the  operations  on  the  road,  during 
the  eleven  months  ending  November,  30th,  of  the  present  year,  of  its  busi- 
ness and  its  machinery,  is  respectfully  submitted. 

The  business  of  the  road  in  its  most  important  feature,  the  transportation 
of  coal,  has  been  almost  wholly  dependant  upon,  and  proportioned  to,  the 
increase  of  track  facilities,  and  of  machinery,  engines  and  cars,  furnished 
for  that  purpose,  during  the  present  year. 

In  the  last  report  of  the  general  superintendant,  of  December  31st,  1842, 
there  were  on  the  road,  at  that  date,  1130  coal  cars,  and  16  coal  engines; 
these  numbers  have  been  increased  to  1502  coal  cars,  during  the  months  of 
May  and  June  of  this  year,  and  to  30  locomotive  engines,  adapted  to  hauling 
coal,  between  the  motiths  of  June  and  September,  1843. 
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Statement  A  will  show  in  detail  the  force  of  machinery  at  present  on  die 
road. 

The  quantity  of  coal  hauled  over  the  road  to  June  30th,  before  the  ma- 
chinery had  been  increased  to  its  present  force,  and  the  track  and  wharres 
made  more  efiective,  amounted  to  62,009  tons ;  since  which  time,  to  the 
present  date,  a  period  of  five  months,  the  coal  tonnage  has  rism  to  166,612 
tons,  making  a  total  of  218,711  tons  of  coal  transported  to  market  during 
the  eleven  calender  months  ending  November  30th,  1843. 

The  efRciency  of  the  road  in  passing,  with  expedition  and  safety,  coal, 
freight  and  passenger  trains,  movmg  in  opposite  directions,  has  been  very 
materially  increased  by  the  completion,  in  July  last,  of  10  miles  of  double 
track,  extending  fiom  Baumstown  to  one  mile  above  Reading. 

Statement  C  exhibits  in  detail  the  expenses  of  the  transportation  department 
of  the  road,  and  statement  D.  the  apportionment  of  these  expenses  to  the 
several  items  of  business  on  the  road — coal,  freight  and  passengers. 

It  will  be  observed,  from  the  latter  statement,  that  the  actual  cost  of  haul- 
ing coal  from  the  mines  to  the  Delaware,  including  returning  the  empty  cars 
has  been,  during  the  year,  but  46  cents  per  ton.  This  has  been  much 
higher  than  may  be  calculated  on  for  the  future,  for  the  following  reasons : 

1st  The  inferior  quality  of  construction  of  most  of  the  coal  cars  built  for 
the  company,  owing,  in  a  great  measure,  to  the  haste  with  which  they  were 
constructed,  causing  an  unnecessary  frequency  of  accident  from  breaking 
axles,  etc.,  and  a  serious  increase  in  their  repairs. 

2d.  The  comparatively  small  and  uncertain  business  done  in  the  early 
part  of  the  year,  which  consequently  increased  the  cost  of  carriage  per  ton, 
from  engines  failing  to  obtain  trains  from  either  end  of  the  line,  and  running 
in  some  cases  with  loads  below  their  allotted  compliments. 

3d.  From  the  expense,  direct  and  indirect,  attending  the  employment  of 
12  new  engines,  built  by  the  Locks  and  Canals  Co.,  each  of  these  being 
placed  in  the  heavy  business  of  the  road,  immediately  on  being  put  together, 
and,  on  several  occasions,  failing  when  on  duty,  from  defective  arrangements,- 
and  quality  of  some  of  the  lighter  gearing. 

4th.  From  the  short  period,  (the  last  three  months  only,)  during  which 
there  has  been  employed  a  new  system  of  working  the  road,  by  which  the 
maximum  effect  of  all  its  machinery  and  track  facilities  was  obtained,  with 
an  evident  economy  resulting. 

5th.  The  greater  proportion  of  light  six  wheeled  engines,  in  the  first  six 
months  of  the  year,  compared  with  the  whole  number  in  the  latter  part ;  the 
former  hauling  lighter  trains,  and  consequently  increasing  the  cost  per  ton 
of  coal. 

Lastly.  The  greater  experience  gained  by  the  year's  working  of  the  road 
and  its  machinery,  pointing  out  where  improvements  or  alterations  may  be 
made  with  advantagje  and  economy,  in  either  the  general  features  or  minute 
details  of  the  imporant  work  under  your  direction. 

From  the  above  considerations,  it  is  confidently  believed  that  the  cost 
of  hulling  coal  per  ton,  during  the  «nsuing  year,  1844,  will  not  exceed  40 
cents. 

On  a  comparison,  it  is  found  that  the  receipts  from  passengers  for  th« 
present  year,  amount  to  but  77  per  cent  of  those  of  1842.  Thu  fiilling  ofi^ 
nowever,  has  been  materially  checked  by  a  reduction  of  the  rates  of  fare, 
which  took  place  on  July  24th  last,  since  which  date  the  receipts  have  in- 
creased to  89  per  cent  of  the  same  period  last  year ;  having  been  previous 
to  that  date  only  69  per  cent  of  the  receipts  of  that  year. 

The  passenger  iares  now  charged  are  f2  60  and  $2  00  for  the  93  miles. 
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A  still  greater  increase  of  passenger  travel  and  receipts  may  be  confideot- 
ly  anticipated  during  the  ensuing  year,  and  for  the  future,  when  the  low 
rates  of  fare  now  charged  shall  hare  become  more  extensively  known  and 
circulated. 

Alterations  are  now  making  on  some  of  the  light  four  wheeled  passenger 
engines,  which  will  increase  their  speed  by  aoijae  three  or  four  miles  an  hour 
at  a  trifling  expense ;  which,  when  effected,  will  allow  a  more  favorable 
comparison  with  other  well  constructed  roads  in  speed  of  passenger  trains — 
an  important  object  to  this  road. 

It  may  be  stated,  as  a  gratifying  fact,  that  notwithstanding  the  very  heavy 
amount  of  tonnage  passed  over  the  road  during  the  past  eleven  months, 
56,554  passengers  have  been  transported  without  the  slightest  personal  in- 
jury to  any  one. 

By  reference  to  statement  A,  it  will  be  seen  that  the  company  own  at 
present  39  locomotive  engines,  built  by  the  following  makers : 

8  paaaenger  and  lifrht  fireixht  engines,  made  by  Breithwait  &.  Biillner,  Ti"'"Wii 
12  coal  enginca,  made  by  Locks  and  Canals  Co.,  Lowell. 

3  "  "        Eastwirk  Sl  Harrison,  Philadelphia. 

a         "  "       Wm.  Norris.  PhiladeljJiia. 

6         "  "       Newcastle  Manu&ctuhng  Co.,  Newcastle,  Del. 

3         "  "       Dotterer  &  Co.,  Reading,  Pa. 

.        Slight"  "       M.  W.  Baldwin,  PhilMklphia. 

I        1  four  wheeled  with  vertical  boiler  to  bum  coal,  made  by  Ross  Winans,  BalUniore. 

All  of  which  are  at  this  date  in  good  rimning  order,  or  undergoing  such 
light  repairs  as  to  be  ready  for  service  on  the  road  at  two  days  notice,  with 
the  exception  of  one  of  the  new  engines,  now  altering  with  a  view  of  fully 
testing  the  use  of  anthracite  coal  for  fuel 

Convenience  and  economy  will  both  render  the  successful  result  of  this 
experiment  most  desirable,  although  several  previous  attempts  to  bum  this 
fuel  with  advantage  have  been  attended  with  an  expense  and  inconvenience 
which,  in  some  cases,  deranged  the  business  of  the  road. 

The  undersigned  is  aware  of  the  importance  of  introducing  this  fuel  upon 
a  road  which  depends  mainly  upon  the  coal  trade  and  the  coal  region  for 
its  support ;  but  has  been  unwilling  to  expose  the  road,  while  working 
smoothly  and  passing  a  heavy  business  over  its  single  track,  to  that  incon- 
venience which  has  hitherto  in  most  cases,  on  this  as  well  as  other  roads,  at- 
tended Buch  experiments. 

It  is  hoped  and  believed  that  the  attempt  will  eventually  succeed,  and  all 
that  skill,  experience  and  ingenuity  can  suggest,  will  be  done  to  effect  this 
most  desirable  object 

The  tonnage  of  the  last  eleven  months  on  the  Reading  railroad,  with  all 
the  disadvantages  of  a  want  of  sufficient  machinery  early  in  the  season,  al- 
ready  e.xceeds  that  of  any  double  or  single  track  railroad  in  the  country,  and 
it  is  believed,  that  of  any  single  track  railroad  in  the  wdrld. 

It  amounts,  as  per  statement  B,  to  317,277  tons. 

Although  material  reductions  will  be  made,  as  before  stated,  in  many  ftems 
of  the  expenses  of  the  road,  for  the  coming  year,  the  undersigned  may  yet 
solicit  a  comparison  of  the  expenses  of  the  department  entrusted  to  his  charge, 
with  those  of  other  railroads,  considered  the  b^  and  most  economically 
managed  in  the  eastern  States. 

It  will  be  found  that  the  average  expense  of  ten  of  the  most  important  of 
these  railroads  is  six  per  cent,  per  mile  over  that  of  the  Reading  nulroad, 
while  that  of  only  t^te  is  less — each  with  a  tannage  sappoaed  not  more 
than  one-tenth  of  that  of  this  road. 
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The  aveia^  weight  of  loaded  coal  trains  down  the  road  during  the  past 
eleven  months,  includingi'  the  cars,  has  been  299  tons,  eqoal  to  49^  can 
loaded  with  3}  tons  of  coal  each,  or  a  nett  weight  of  161-8  tons  (2S40  lbs.) 
of  coal  to  each  train.  The  average  weight  of  empty  coal  trains  up  the 
road,  for  the  same  period,  has  been  121  tons,  equal  to  50^  empty  coal  cars 
of  2  toQs  2  cwt  each. 

The  gross  expenses  of  the  transportation  department  of  the  road  are  ex- 
hibited in  detail  in  statement  C.  It  is  proper  to  state,  that  some  portion  of 
these  expenses  were  necessarily  larger  on  the  commencement  of  a  business 
of  such  magnitude,  without  the  required  fiicilities  for  carrying  it  on — such 
as  turn-outs,  track  room,  machinery  and  workshops,  and  supply  of  water  to 
water  stations.  A  very  considerable  portion  also  of  these  expenses  may  be 
considered  permanent,  and  are  but  slightly  increased  by  a  business  double  or 
treble  that  hitherto  done  on  the  road.  Among  the  latter  expenses  may  be 
enumerated  the  repairs  of  road-way,  salaries  of  officers  and  agents,  station- 
ery and  printing,  hauling  across  Schuylkill  bridge,  wages  of  watchmen, 
coal  for  offices  and  stations,  wages  of  depot  hands,  in  part,  itiaterials  for  de- 
pots, water  rents,  etc. 

The  experience  gained  by  those  in  charge  of  the  several  departments  of 
the  road,  will  prove  most  valuable  to  its  business  for  the  future  in  decreasiag 
its  expenses  and  adding  to  its  facilities. 

The  expenses  for  the  coming  year  will  show  a  considerable  saving  in 
several  important  items,  which  may  here  be  alluded  to.  All  the  brass  cast- 
ings and  coppersmith  work  of  the  line  are  now  done  at  the  company^s  work- 
shops at  Reading,  under  the  superintendance  of  the  foronan,  of  a  much 
better  quality  than  were  before  purchased  elsewhere,  and  with  a  saving  of 
two-fifths  of  the  expense. 

Babbit's  patent  friction  metal  has  been  introduced  very  saccessfully  into 
all  the  running  gearing  of  the  engines,  as  well  as  the  car  boxes,  wit^  a  sa- 
ving of  friction,  oil  and  wear  and  tear.  Ray's  patent  spring  is  now  used  al- 
together on  the  road,  with  a  saving  of  one-fourth  in  weight  and  expense. 

A  considerable  proportion  of  the  repairs  of  coal  cars  was  on  account  of 
axles,  mostly  of  inferior  quality,  breaking  on  the  road.  An  arrangement 
has  been  made  with  an  eminent  manufacturer  of  these  important  articles,  by 
which  axles  of  a  most  superior  quality  are  furnished  at  a  trifling  advance 
upon  those  which  have  proved  defective,  with  which  the  latter  are  replaced 
when  found  necessary. 

It  is  believed  that  great  advantafes  will  result  to  the  road  by  using  sheet 
iron  coal  cars,  one  of  which  is  now  building  by  the  company.  It  will  weigh 
but  2^  tons,  will  carry  5  tons  of  coal,  will  last  much  longer,  cost  less  for 
repairs,  and  diminish  the  cost  for  carrying  coal  about  20  per  cent.,  by  the 
greater  proportion  of  useful  to  useless  weight  <> 

An  economy  is  also  anticipated  in  the  use  of  steel  axle  journals  and  chilled 
cast  iron  boxes,  in  the  coal  cars,  by  diminishing  friclion  and  the  quantity  of 
grease  required. 

On  reference  to  statements  C  aiul  D,  of  the  expenses  of  the  road,  it  will 
be  seen  that  the  sum  paid  the  State  for  tolls  and  motive  power,  over  the  3^ 
miles  of  their  road,  during  the  past  eleven  months,  amounted  to  $12,384  57. 
To  this'^must  be  added  the  exp^es  of  haulmg  across  the  Schuylkill  bridge, 
and  extra  conductors,  watchmen,  etc.,  makihg  a  total  of  $13,670  OYfor  ui« 
eleven  months,  or  $14,912  80  per  annum. 

The  cost  of  conveying  a  passenger  from  Pottsville  to  the  junction  with 
the  State  railroad,  89^  miles,  has  been,  during  the  past  year,  38 ^V  cents,  in- 
cludm^  pay  of  engineer  conductor,  fireman,  |uel,  tallow,  water,  <ttl,  repairs 
of  engme,  tender  and  cars. 
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The  amount  paid  to  the  State  on  each  of  these  same  passengers,  for  me 
of  the  S\  miles  of  their  road  and  motive  power  above,  is  13^  cents,  besides 
the  cost  of  hauling  across  the  Schuylkill  oridge. 

The  cost  of  hauling  coal  over  this  road,  from  the  junction  of  the  Read- 
ing railroad  to  Philadelphia,  not  including  repairs  of  cars,  is  14|  cts.  per  ton. 

In  conclusion,  it  may  be  confidently  stated,  that  the  future  prospects  and 
value  of  the  noble  improvement  under  your  management  is  most  encouraging. 

It  stretches  from  the  most  extensive  anthracite  coal  region  in  the  Unitra 
States,  to  its  second  city  in  population  and  importance. 

The  supply  of  the  material  constituting  its  chief  dependence  for  tonnage 
is  inexhaustible,  and  is  mined  by  a  hardy,  enterprising  and  rapidly  increas- 
ing population,  and  can  pass  to  the  Philailelphia  market  by  no  snorter  or 
more  direct  route  than  the  Reading  railroad. 

In  the  carriage  of  its  coal  to  tide  water,  it  is  assisted  by  the  power  of 
gravity  overacting  in  the  required  direction  of  the  descending  trade,  through 
a  &11  of  &00  feet,  and  so  spread  over  the  94  miles,  that  the  power  of  the  en- 
gine in  taking  back  its  empty  train,  is  no  more  taxed  than  when  hauling  the 
previous  train  loaded  over  a  level. 

The  length  of  the  road  allows  neither  more  or  less  than  one  good  day's 
work  per  trip  of  94  miles  to  all  hands  employed  on  the  train,  and  therefore 
secures  a  maximum  of  ecoTwmy  in  the  item  of  men's  wages. 

The  article  carried  cannot  be  stolen,  lost  or  destroyed  ;  and  even  in  cases 
of  accident,  it  is  taken  and  used  by  the  company  at  cost  price. 

The  valley  of  the  Schuylkill,  through  which  this  railroad  passes,  is  one 
of  the  richest  in  the  State  m  fertility  of  soil,  mineral  and  agricuhural  pro- 
ductions. Iron  in  every  stage,  from  the  ore  to  the  bar,  lime  stone,  g^in, 
flour  and  all  the  produce  of  the  farm  and  the  forest,  are  within  reaefa  along 
its  whole  route,  and,  with  the  accompanying  travel,  contribute  to  its  revenue. 

Its  ability  to  command  and  transport  the  whole  of  this  trade  will  go  on 
increasing,  since  every  year  presents  new  improvements  in  the  management 
and  machinery  of  railroads,  tending  to  their  economy  and  efficiency. 
All  which  is  respectfully  submitted,  by  your  obedient  servant, 

G.  A.  NicoLLs, 
Sup.  trans,  mot.  potter  and  machinery  Phil.  Read,  and  Potts,  railroad. 

Reading,  Pa.,  Nov.  30,  1843. 

Statement  A. 
Amount  of  running  machinery  on  the  Philadelphia,  Reading  and  Potto- 

villa  railroad,  November  20th,  1843. 
23  8  wheeled  engine*,  from  11  to  l33-4tuns.|l&92  4  wheeled  coal  cub. 


12  8  wheeled  paaaenger  cam. 

O   A  tt  II  II 

^4        "        baggage     " 
20  in  all. 

Elnginea  andrancmitractedfar,  notyetds- 
livcred — 1  locomotiTe  engine,  of  the  beavieat 
daaa,  for  Falb  nade,  from  Newcaatle  Mann- 
fiMTturingco;  24  opeu  firright  car  track  bodin 
to  be  mounted  aa  covered  can.     s. 

Statement  B. 
Of  anumnt  of  business  on  the  Philadelphia,  Reading  and  Pottsville  rail- 
road,  for  the  first  eleven  months  of  1843. 

ToUl  anwunt  of  coal  transported  in  tons  of  3240  Iba.,  918,711 

mdze.            "            "        2000  "  17,834 

"               tonnage  fomae  road,  earth,  nib,  atcHie,  dlla,  p^  etc.  3000  Da.,  54,787 

Total  tonnage  of  nad,  in  toot  of  9000  Iba.,  3l7;877 


7  6"  "        "  10  1-2  to  12  1-2 

8  4"  "all  8  4-10" 
Jl_4        "    foruaeofanflir.  coal,  wt.  10-43, 

39  in  all.    Above  weights  in  running  order. 
189  4  wheeled  track  freigjht  can. 

1  8       "  "  " 
16  4        "        covered,  " 

2  8"  •<  u 

aoelnaiL 
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ToUI  namber  of  pumt^gen  tran^nrted,     -  -  -  -  56,554 

"        "  miles  travelled  by  the  same,    ...  -   3,457,439 

Equal  to,  in  thioogh  passengen  over  whcle  length  of  nMd,       -  •  26,4Si 

Qtom  receipU  from  paaaenger  travel,    -  .  -  .  ^'^'^  *i 

"        "  fieiffht  on  merchandize,  -  .  -  37,926  57 

"        "  "  coal,      -  -  -  -  278,840  20 

"        "  transportation  of  United  States  mail,  -  -  5,500  00 

"         "  all  otiier  sources,   -  -  -  -  156  5t 

S394,318  49 
Deduct  debts  oatstanding,  due  company,  Nov.  30th,  1843,  -  9,123  10 

Nett  receipU  of  nMd  for  11  months,  ....     S385,195  39 

Statement  C. 
Gross  expenses  of  the  transportation  department  for  the  first  eleven  mfintkt 
0/1&43. 

RiftonNO   ACCOUNT. 

Wages  of  engineers,  conductors,  breakmen,  etc.,  -  -    34,449  21 

Pud,  15,554  5^  confa  wood,  -  -  -  36,182  44 

OU,  5,796  1-2  gallons,  -  -  -  -  -      4,375  81 

Tallow  and  lard,  -  -  -  -  -  2,008  73. 

Columbia  railroad  expentes,  amount  paid  State,  -  -    13,384  57 

"  "  hauling  acTon  Schuylkill  Inidge,  1,010  00 

HauKng  ears  in  Broad  street,       -  -  -       '         -         884  84 

Loading  and  unloading  wood  and  freight,  -  -  2,221  85 

Renewals  of  articles  for  coal  trains,  ropes,  lamps,  etc.,  -  -      1,108  64 

Cotton  waste,  •  -  •  364  15 

C3oods  damaged,  stolen  or  lost,    -  .  .  .         103  13 

Coal  broken  on  road,  and  used  by  company,       -  -  698  28 

Sundry  small  items,      -  -  -  .  .      1,227  73—97,089  37 

WORKSHOP  ACCOUNT. — [See  statement  E  and  FA  ^ 

Wages  of  mechanics,  at  repairs,  engines,  cars,  etc.,  -  -    23,058  05 

Bar  iron,  steel  and  other  materials  for  do.,  -  -  9,828  68 

Iron  and  brass  castings,  and  copper  work,  -  .  •      2,443  06 

Timber  for  repairs,  engines  and  cars,  -  .  .  1,600  73 

Ooal  for  stationary  engine  and  smith's  fires,  -  •         786  44 

Sundry  small  items,  -  -  -  -  566  51—  38,283  49 

DEPOT    ACCOCNT. 

WagM  of  depot  hands,  pumping  water  (S4,460,)  watchmen,  etc. 

(S1,H04  50,)  cutting  wood,  tending  freight,  etc.,     -                -  18,650  38 

Bills  of  cutting  wood,            -                -                -         .       -  1,333  51 

Coal  for  water  stations  and  offices,  148  1-3  tons,         •               -  610  06 

Water  nnU,        -               -                                -               -  256  00 

Taxes  on  property  and  real  estate,                ...  324  73 

Sundry  small  items,  materials,  etc.,      ...  607  97 — '  21,781  65 

OFFICE  AND  BCPERINTENDANCE  ACCOUNT. 

Printing,  advertising,  Stationary,  furniture,  articles  for  oflices,&  rent,  2,114  94 
Pees  oTmagistrates,  law  expenses,  etc.,  ...  154  93 
Salaries  of  all  officers,  agenU,  and  clerks  in  department,     -  12,269  36—    14,539  a» 

Grroas  expenses  of  department  for  11  months,      -  S171,633  73 

Statement  D. 
Nett  or  actual  expenses  of  the  first  eleven  months  of  the  year  1843. 
Transportation  of  218,711  tons  of  coal,  from  Pottsville  and  Schuylkill  Haven 

to  Richmond,  on  the  Delaware,  and  to  junction  with  State  road,  at  46  cts.,  $100,607  06 
Transportation  of  26,424  passengers  to  junction  State  road  at  38  7-lOths  cts.,  10,236  09 
Traniportntion  of  17,534  tons  merchandize,  between  Pottsville,  Reading  and 

other  poinU,  and  Statef  road,  at  66  1-2  cenU,  -  ...  11,66011 

Transportation  of  sundry  materials  for  use  of  road,  including  40,484  tons  of 

earth,  1274  tons  rails  and  iron  for  track,  8,031  tonssSls  aira  stone,  56  tons 

pipe,  and  sundries,  amounting  to  54,787  tons,  at  5  cents,      -  -  2,739  35 

Siqieiintendance  and  salaries  of  all  officers,  agents  and  deriu,  and  ooal  agenta 

at  depot*,  ......  13,790  61 

Expensek  An  Columbia  railroad  and  in  Broad  street,        •  ■  14,471  91 

Warns  of  watchmen  at  depots,  -  .   j  .  .  i,804  50 

Sundry  repairs  to,  and  materials  Aimished  depots,  -  .  1,198  42 

Making  patterns,  took  and  sondiies  at  workaDops,   -  '  •  .  1,900  51 

Om,  9157,995  56 


§164^  30 

82,774  40 

-  1,130  00 

987  33 

334  36 

370  63 

.     363  33 

•701  15 

.     300  00 

343  33- 

7,064  43 
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Bnmsfat  op.  fl57,995  56 

AMitioBa  and  alteration*  of  locomotire  enginw,  aa  huuT boxea,  waterpipea,  etc.,      963  63 
AHMtitions  and  additions  to  Reading  woiiuhopa,  •  -  -  495  40 

M^^irg  and  fitting  up  n^achineiy  for        do.,        -  -  •  -    550  93 

BgiMi^  and  altenng  four  wheeled  into  six  wheeled  tenden,        -  •  1,378  97 

Offioe  exp'a,  printing,  stationaiy,  advertising,  iumituie,  coal,  renta,  materiala,  etc,  3,619  06 
All  other  expenses  not  enumerated,  taxca,  etc,  ...  634  84 

Actual  nett  expenses, 
Add  for  materiala  on  hand  aa  foUowa: 
Wood,    -  -  -  .  . 

Iron,  cast  and  wrought,  and  steel,  .  •  • 

Iron  and  steel,  made  up,  ... 

Wheels  and  axles,  .... 

Engine  and  car  firea,  ... 

Copper  work,  made  up,    - 

Brass,  lead,  etc.,      -  -  •  •    • 

Bituminous  coal,  •  -  •  .  • 

Timber  and  luii^>er,  ... 

Gtdm  expenses,        ....  $171,633  73 

Statement  E. 
Repairs  of  locomotives,  for  the  first  eleven  months  of  1843. 
Cost  of  all  materials  used,  iron,  steel,  brass,  etc.,  ...      83,306  71 

Wages  of  mechanics,  .....  9^804  90 

Supeiintendance,  oil,  tools,  paints,  etc,  ....        l^ilO  63 

Equal  to  4  2-10  eenta  for  each  ton  of  3000  lbs.,      -  -  .  813,394  83 

DETAILS    OP   WORKING    OF    ABOVE   ENGIMKS. 

Total  number  of  miles  run  by  heavy  coal  and  freight  engines,       -  •  313,393 

Total  nmnbsr  of  milea  run  l^  Ught  4  wheeled  passenger  engines,       •  .     79,800 

To»|l  number  miles  run,              .....  393,193 
do.       do.      tons  hauled  one  mile,  ....               59,797,136 
Average  gross  weight  of  loaded  coal  trains  down  the  road,  exclusive  of  engine 

and  tender,  in  tons,      -                -                -                -                -       *        -  299 

Average  gross  weight  of  empty  coal  traina,  up  the  road,  as  above,        -  .          121 

Average  gross  weight  of  passenger  trains,  in  tons,         ...  gg 
Qnantity  of  sperm  oil  usm  by  coal  engines  and  temWrs,  per  trips  of  90  miles 

with  above  trains,  in  quarts,        .....  399 

Cluantity  of  sperm  oil  used  by  passenger  train  engines,  per  trips  of  90  miles  in  qta.,  369 

Total  number  trips  of  passenger  trains,           ....  6^7 

Statement  F. 
Repairs,  and  working  of  coal,  freight  and  passenger  cars,  during  the  first 

eleven  months  of  1843. 

COAL    AND   PREIORT   CARS. 

Cost  of  all  materials,  iron,  steel,  brass,  etc., 

"      timber  and  lumber,         ... 
Wages  of  mechanics,  ... 

Supeiintendance,  oil,  tools,  paint,  etr., 

Total  cost,     -  -  .  - 

Or  4  1-2  cents  per  ton  of  2000  lbs. 
Number  gallons  oil  used  by  freight  and  coal  can,  - 
do.      1m.  tallow  do.  do.  - 

PAaSENOEK  CASS. 

Coat  of  all  iron,  timber  and  materials. 

Wages  of  mechanics,  ... 

SuDOiy  charges,  glass,  paint,  vamiah,  etc.,     • 

Total  cost,    .... 

Equal  to  3  cents  per  each  through  paaatingar. 
Number  gallons  oil  used  by  passenger  cara, 
Number  potinds  tallow  used  by    do. 


m 
m 

- 

82.617  18 
i;386  89 
9,013  55 
1,301  74 

»                         • 

814,319  30 

• 

• 

-     1,530 
29,133 

• 

• 

• 

8343  38 

-  559  16 

100  30 

• 

I 

8903  74 

• 

• 

25 
1,068 

0A8KT,  civn. 

ENonanL 

Ibr  the  American  Railroad  JoQinal  and  Mechanics'  Manasias. 
COST   OF   transportation   ON   CANALS.       BY   W.    R. 

Tb«  great  object  of  canals  and  railwa3rs  is  to  radace  the  cost  of  transpor- 
tation to  the  lowest  practicable  limits  which  yield  a  reasonable  income  on 
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Um  capital  invested  in  their  construction.  A  correct  understanding  of  the 
rates  of  toll  requisite  to  insure  this  fiur  return  is,  therefore,  of  vital  impor- 
tance. It  is  not  strange  that  gpreat  difierence  of  opinion  should  prevail  as  to 
the  cost  of  transportation  on  railways,  for  the  only  road  in  the  country  buih 
for  the  acconunodation  of  a  large  business  in  freight,  has  been  but  a  few 
months  in  full  operation.  Still  its  friends  and  foes  have  ventured  to  prophecy 
its  success  and  ruin  with  the  utmost  confidmce. 

It  is  however  strange  that  an  equal  difference  of  opinion  prevails  as  to  the 
cost  of  transportation  on  canals.  The  president  of  the  Schuylkill  navigation 
company  states, 

"  In  the  DMt  aetmon  the  whole  charge  Csr  cairjing  coal  upon  the  SehnjDdll  navigsr 
tion,  isdnding  freight  and  toU,  has  been  lea*  thain  one  cent  and  a  quaiter  per  ton  per 
mile,  and  it  may  m  mateiially  reduced  hereafter." 

From  this  we  may  conclude  that  he  looks  forward  to  a  total  charge  of  one 
cent  per  ton  per  mile,  the  toll  being  one-half  cent  per  ton  per  mile.  At  this 
rate  the  Erie  canal  would  be  a  complete  failure,  and  the  Delaware  and  Hui^ 
son  canal  requires  eight  mills  per  ton  per  mile,  nett  profit,  to  pay  a  reasonable 
dividend.  The  Schuylkill  canal  must,  therefore,  have  advantages  of  which 
we  in  New  York  know  nothing,  having  always  considered  the  Erie  ctnal. 
«s  not  only  unsurpassed  but  unrivalled  by  any  similar  work  in  its  &voiaUe: 
focation,  small  cost,  moderate  lockage,  immense  business,  and,  more  than 
all,  its  rigorous  monopoly. 

The  Erie  canal  is  363  miles  long,  has  696  feet  lockage,  cost  to  this  time 
*  least  910,000,000;  ordinary  expenses  about  81,000  per  mile  per  annum, 
«nd  with  extraordinary  repairs  and  renewals  about  8500,000  per  annum. 

In  1840,  there  moved  on  the  canal  839,060  tons,  the  income  was  (less 

$58,458  87  for  passengers)  81,478,141  63=81  781  per  ton.     The  average 

movemmt  in  1839  was  determined  with  precision,  and  was  154  miles.     The 

freight  that  year  was  848,007  tons.     (Assembly  doc.  1840,  No.  306,  p.  38.) 

Now  81-781-1-154=800115  per  mile  per  ton  of  2000  lbs.=01288  per  2240 

lbs.  per  mile=more  than  150  per  cent  advance  on  the  charges  of  the  Schiiyl- 

kill  canal 

154 
Again,  820,960x-5-=8639,060  20 

Leas  ordinary  ezpcaseB^  363 


Leaving  for  renewals  and  interest,  $276,009-20 

or  2}  per  cent  on  the  low  estimate  of  810,000,000.  This  is  however  taking 
the  ton  at  2000  lbs.,  but  the  reader  will  probably  consider  the  "  reductio  ad 
absurdum"  carried  &r  enough. 

In  the  elaborate  report  above  alluded  to,  in  which  every  thing  connected 
with  the  Erie  canal  is  tin^  **  eoulenr  de  toae,"  it  is  said,  (p.  39,) 

"  The  actnal  coat  of  tranmoi^tuig  a  ton  on  the  pceaent  canal,  including  ererv  afedm 
at  mBpnme,  except  toUa  to  toe  St^  is,  oa  the  vmngo,  nme  miib  per  nule. 

II  is  not  stated  whether  this  includes  the  profits  of  die  forwarder,  but  it  is 
lesi  thaathe  avenge  charge  of  last  year,  which  was  at  least  11^  nulls  per 
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mile  per  2240  lbs.  for  flour,  the  fiivorite  cheap  down  freight  oa  the  Erie  canal 
But,  neglecting  thi«,  we  have  cost  of  transportation, 

000    >  _  (  -0206  per  2000  lbs  per  mile,  total  average 
add  toll,  -0115^       ^  charge  at  this  time. 

The  25  or  30  millions  to  be  expended  in  the  enlargement  will,  as  its 
friends  "  fondly  hope,"  reduce  the  cost  of  transportation  one-half; 

^d  /oll,°  2ll6  (  =  1  ^^^  P^'  '°°  °f  ^^  ^^-  ^'  ™''^' 

or  01792  per  ton  of  2240  lbs.  This  is  the  lowest  estimate  of  the  most 
sanguine  friends  of  canals  in  this  State,  it  anticipates  an  increase  of  business 
boundlesfl  as  the  west,  and  a  firm  continuance  of  the  State  monopoly. 

The  Delaware  and  Hudson  canal  is  106  miles  long,  and  brought  down 
in  1842,  205,253  tons  of  coal,  at  a  cost  of  $274,020  46,  exclusive  of  toll. 
This  is  at  the  rate  of  $1  335  per  ton  of  (I  suppose)  2240  lbs.,  or  01234  per 
on  per  mile.  The  statement  of  the  company  is  annexed,  and  it  will  be  seen 
tkat  they  receive  very  nearly  2  J  cents  per  ton  per  mile  for  the  entire  distance 
of  106  miles  of  canal,  and  16  miles  of  railway.  The  "nett  profit  of  the 
yedr  is  $196,051  51,  being  over  ten  per  cent  on  the  capital  stock  of  the 
company."  The.  cost  of  the  works  is  not  given,  but  as  they  owe  the  State 
$801,000,  on  which  they  pay  a  low  rate  of  interest,  it  must  be  about  $2,- 
600)000,  so  that  the  Delaware  and  Hudson  canal  pays  7)  per  cent  on  its 
cost,  at  the  above  rates  and  with  the  above  business  | 

Statement  of  the  expenses  of  the  Delaware  and  Hudson  Canal  Co.  for  1842. 

Bt  tales  of  co«l,  STBI.ICO  ST 

•^  Cmnal  and  railroad  talk,  333M  M 


To  coal  on  hand,  Ut  BIaIcl^  •104,870  00 

•'  MiDing  coal,  107,0)3  99 

"  Railroad  transportation  and  repairs,   115,766  86 
"  Freicbt  of  coal  to  Rondoni,  274,03)  46 

-*  Csiial  repairs  and  saperin tendance,      77,078  91 
"  Labor  and  expenses  at  Rondout,  21/93  69 

"  Interest  on  SUte  stock,  3B,£00  OU 

*■  "  Compaar  Ipan,  4490  00 

"  Salaries,  cnrrent  expeAses,  rents,  etc.,  23,227  63 
Balance,  196,061  61 


•963,602  04 
Mtfch  1,  1843.  ^ 


"  Interest  rereivad,  33346  74 

"  Coal  on  kaod,  124,691  SC 


•963,60801 


Br  balane^  •196,061  61 

Flour  has  been  for  many  years  carried  from  Albany  to  New  York  for 
12^  cents  per  barrel,  or  8J  mills  per  ton  per  mile.  It  is  now  carried  for  10 
cents,  or  7  mills  per  ton  per  mile.  Were  the  distance  reduced  from  150  to 
106  miles,  the  cost  could  scarcely  be  less  than  7^  mills,  or  50  per  cent  more 
than  the  forwarders  on  the  Schuylkill  canal  are  to  receive  according  to  Mr. 
S.  W.  Roberts,  the  president  of  the  Schuylkill  navigation  company,  and,  1 
presume,  the  well  known  engineer  of  that  name.  On  the  Hudson  they 
have  also  a  vast  quantity  of  up  freight  paying  one  to  two  cents  per  ton  per 
mile ;  besides  crowds  of  emigrants. 

i  confess  my  inability  to  comprehend  that  the  Schuylkill  canal  should  in 
any  way  rival  the  Hudson — as  for  exceeding  it,  a  highly  respectable  miracle 
will  be  required  to  enable  me  even  to  entertain  the  proposition.  It  will  be 
fortunate  indeed  if  the  present  rivalry  between  the  canal  and  the  railway- 
does  not  terminate  in  a  case  jnore  appropriately  falling  within  the  juriadic' 
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tion  of  the  patron  saint  of  Pennsylvania — the  Rev.  Sidney  Smith — than 
within  the  province  of  the  engineer. 

A  variety  of  minor  considerations  may  be  advanced  which  wonld  make 
the  case  of  the  Schuylkill  canal  appear  a  little  better ;  the  same  may  be 
said,  and  to  a  greater  extent,  of  the  Erie  canal.  To  these  I  may  allude  in 
another  number  of  the  Journal. 

New  York  March,  1844. 


REPORT   OF   THE   SCHUTLKILL   NAVIGATION    COKPANT    TO    THE    STOCKHOLDEE& 
(Continaad  from  paf*  61.) 

Originally  a  depth  of  three  feet  was  aimed  at,  in  constructing  the  canals 
and  pools  ;  but  has  since  been  increased  to  four  feet,  and,  in  many  places,  to 
much  more  ;  but  the  shallowest  parts  must  of  course  limit  the  capacity  of 
the  navigation.  During  the  past  season,  the  levels  have  been  kept  full,  and 
one  boat.  No.  169,  called  the  "  President,"  came  down,  drawing  49  inches 
of  water,  and  carrying  71  tons,  9  cwt  of  coal. 

In  these  days  of  keen  competition  in  the  coal  trade,  it  is  a  matter  of  great 
interest  to  reduce  the  freights  as  much  as  possible,  and  this  may  most  easily 
be  effected  by  increasing  the  loads.  An  enlargement  of  the  canals  and  of 
the  locks  would  be  attended  with  great  expense,  and  would  require  boats  of 
difierent  dimensions  from  those  now  in  use  The  question  of  accomplishing 
the  same  end  by  a  more  simple  and  less  expulsive  process,  thus  acquires 
additional  importance. 

It  has  been  found  by  careful  experiments  made  this  season  upon  boats  in 
use,  that  a  good  boat,  when  drawing  46  inches  water,  will  carry  66  tons ; 
and  that  every  additional  half  inch  displaces  one  ton  of  water,  or  adds  one 
ton  to  the  boat's  capacity  of  carrying.  So  that  when  the  boat  draws  sevoi 
inches  more,  making  53  inches,  or  4  feet  6  inches,  it  will  carry  14  ton^-more, 
making  80  tons  ;  and,  in  the  same  proportion,  a  draught  of  6  feet  3  incBes, 
will  carry  100  tons,  which  has  been  verified  by  ^ual  experiment  witly  the 
boat ''  Wm.  P.  Cox,"  No.  472,  which,  having  brought  64  tooM  of  coal  to 
Philadelphia,  was  loaded  to  100  tons,  with  the  above  draught  of  water,  and 
carried  her  cargo  to  New  York. 

Seventy  cents  per  ton  is  found  to  be  a  fair  price  for  freight  from  Pottsville 
to  Philadelphia,  with  a  boat  carry mg  60  tons  and  a  steady  trade.  Suppose 
the  shallow  parts  of  the  navigation  to  be  de^ened  a  few  inches,  and  the  boat 
thus  enabled  to  carry  80  tons.  This  gives  an  addition  of  one-third  to  the  ton- 
nage, and  reduces  the  freight  per  ton  in  nearly  a  corresponding  proportion, 
for  the  boat  requires  no  more  force  to  manage  it  Another  iadvantage  is  a 
diminution  of  the  number  of  lockages,  and  consequent  economy  of  water  for 
a  given  amount  of  freight  The  same  reasoning  will  apply  to  a  greater  in- 
crease of  depth  and  tonnage,  and  it  will  no  doubt  ukimately  be  accomplished ; 
but  the  mark  of  80  tons  seems  to  be  attainable  without  any  large  expendi- 
ture, and  with  many  of  the  boats  now  upon  the  line;  and  any  increase  in 
the  column  of  water,  in  the  shallow  parts  of  the  canal,  will  be  an  advantage 
to  every  boat,  by  diminishing  the  resistance  to  its  motion. 

With  a  view  \o  obtain  correct  information  in  reference  to  the  subject  of 
deepening  the  navigation,  the  oaanagers  have  directed  the  line  to  be  exam- 
ined and  sounded  throughout  its  length,  which  is  now  in  progress. 

In  the  past  season,  the  whole  charge  for  carrying  coal  upon  the  Schuyl- 
kill navigation,  including  freight  and  toll,  has  been  less  than  one  cent  andna 
quprter  per  ton  per  mile,  and  it  may  be  materially  reduced  hereafter. 

Let  us  now  compare  this  charge  with  theexpeoM  of  railway  tiaMporttt 
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tion  as  ascertained  from  the  experience  of  a  series  of  years,  in  England, 
where  wages,  fuel  and  iron  are  cheap,  and  where  there  is  intense  competitioD 
between  the  different  coal  districts. 

An  eminent  English  engineer,  by  whom  several  inaportant  railways  have 
been  constructed,  Charles  B.  Vignoles,  professor  of  civil  engineering  in  the 
London  University,  has  recently  given  to  the  pablic  the  followbg  results : 

"  The  cost  of  carrying;  eoala,  at  very  moderate  velocitiea,  on  the  great  coUieiy  nulwayi, 
is  about  one  penny  (equal  to  two  centa)  per  ton,  which  may  b«  divided  into  the  foUowing 
heads,  viz :  • 

ExpBus  or  TaijispoBT  or  coal. 

Decimab  of  a  penny. 
Loeomotive  power,  •  •  •  -38 

W-xMna,  -         19 

Condneting  traffic,  •  •  -  -OB 

Blaiotcnance  of  railway,  -  •  -        -31 

General  expenaca,  includiDf  local  tjuiea,  -  -14 

Per  ton  of  coal  per  mile,  1-00  or  S  eta. 

"  The  proportion  of  the  oweight  of  the  coal  to  the  grom  load  carried  being  aa  3  to 

5.    The  expenae  of  carryinff  good*  on  the  Liverpool  and  Manchester  railway,  taken  on 

the  avenge  of  aeven  y«arm'  SrafBc,  appean  to  beaUiit  two  and  a  halfpence  (eqoal  to  five 

ceota)  per  ton  per  mile." 

This  however  includes  half  a  penny  for  the  expense  of  collecting  and  de- 
livering the  goods. 

The  general  results  of  English  experience  are  thus  tabulated ;  and  we 
may  remark,  that  they  agree  very  nearly  with  the  calculations  of  the  cost 
of  transportation  on  a  number  of  American  railroads,  as  given  by  Mr.  C. 
Ellet,  Jr.,  eivil  engineer,  in  his  interesting  essays  on  that  subject 

"EXPENaS  or    aAILWlT   TBANaPOBT   PSK  MLB. 

PuMngen,  at  hieh  velodtiea,  U.(<mi  eenta^  eMcfa. 

Coal,  at  very  moderate  ipeed,  -  -        Id.  To*  2  cental    per  too. 

Merchandize,  at  15  milea  an  boor,    -  -  Sd.  (or  4  cents)  per  too." 

Thus  the  expense  of  carrying  merchandize,  at  16  miles  per  hour,  is  twice 
that  of  coal,  at  about  5  miles  per  hour  ;  half  of  which  difference  is  due  to  the 
toereased  velocity.  So  that  to  carry  coal,  at  15  miles  per  hour,  would  cost 
thre^  half  pence,  or  thre^'bents,  per  ton  per  mile,  without  including  anything 
for  interest  or  profits.  [See  Mr.  yignoies*  sixteenth  lecture  reprinted  in  the 
Journal  of  the  Franklin  Institute  for  December,  1843.]  In  another  place. 
Mr.  Vignoles  has  observed,  that  he  thought  the  proper  railway  charge  soould 
be  double  the  cost  for  working ;  which,  for  transportation,  at  1 6  miles  per 
hour,  would  make  the  charge  six  cents  per  ton  per  mile,  or  nearly  five  times 
tlMpresent  charge  for  carrying  coal  upon  the  Schuylkill  navigation. 

The  spendthrift  and  pn>digal  policy,  sometimes  pursued  upon  railroads, 
soon  afler  their  first  construction,  of  carrying  heavy  freight  at  high  veloci- 
ties and  at  low  prices,  less  by  &r  than  sufficient  to  keep  up  the  biuiness,  soon 
defeats  its  own  object,  and  comes  to  a  speedy  end,f  wnen  the  ability  to  accu- 
OMilate  indebtedness  no  longer  exist?.  With  the  weight  of  the  lona.  and  the 
rate  of  the  speed,  the  wear  and  tear  increase  in  a  constantly  increasmg  ratio, 
mtil  the  road  itself,  and  its  costly  machinery  and  carriages  are  found  to  be 
involved  in  a  common  destruction.  Though  this  conclusion  may  not  at  first 
be  strikingly  apparent,  it  is  just  as  certain  as  the  effect  of  over  exertion  and 
high  excitement  upon  the  human  constitution,  and  much  more  speedy  in  its 
rwult ;  for  a  railroad,  unlike  the  human  frame,  has  nothing  recuperative  ia 
ila  nature. 

Nearly  one  half  of  the  Schuylkill  navigation  is  constructed  in  the  river, 
d^bpened  and  improved  by  art,  and  the  gentle  current  being  in  the  direction 
of  the  heavy  descending  grade  greatly  &cilitate8  its  transportation  ;  so  that 
tke  rirer  may  be  considered  m  a  moving  road,  the  surfcce  of  which  is  coo- 
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■tandj  renewed  by  the  bounty  of  Providence,  in  sending  the  early  and  the 
latter  rain. 

It  is  usual  for  eminent  success  to  induce  attempts  at  competition,  and  a  por- 
tion of  the  increasing  trade  of  the  valley  of  the  Schuylkili  may  for  a  time  be 
diverted  from  its  natural  channel,  but  your  president  and  maoagers  are  fully 
convinced,  that  no  limd  carriage  can  long  compete  with  such  a  water  com- 
municatioD  in  carrying  freight ;  and,  believing'  that  a  judicious  and  firm  ad- 
minifStration  of  your  affairs  must  lead  to  ultunate  results  which  will  both 
gratify  your  hopes,  and  justify  their  expectations,  they  have  deemed  it  due  to 
you  to  embrace  a  wider  range  than  usual  in  this  annual  report,  so  as  to  give 
m  some  degree  the  grounds  of  their  unshaken  confidence  in  the  intrinsic 
value  of  your  noble  work,  from  which  you  may  draw  your  own  conclusions. 
All  which  is  respectfully  submitted, 

SoLoitcHi  W.  Roberts. 

January  1,  1844.  .  ^  PrtsidenL 

For  tlM  Amcrisan  Railread  Joanwl  uid  MaehmBie**  Maifriin. 

BALDMIN   XKD   WHITNEY'S   SIX   DRHTER   LOOOHOTIVE. 

Among  the  numerous  improvemena  which  have  of  late  years  conspired 
to  elevate  the  railroad  system  to  the  high  degree  of  advancement  by  which 
it  is  ftt  this  time  characterized,  there  is  perhaps  none  more  calculated  to  se- 
cure to  its  projectors  the  awand  of  well  merited  praise  for  ingenoity — and  to 
the  public  a  most  essential  benefit  in  the  provision  of  an  efficient  basis  for 
the  reduction  of  railway  fare^^  than  the  six  driver  locomotive  oigine  recently 
designed  and  constructed  by  (tuxe  enterprizing  machinists,  Messrs.  Baldwin 
and  Whitney,  of  Philadelphia. 

To  the  character  for  skill  and  perfection  of  workmanship,  which  theso 
gentlemen  have  so  deservedly  maintained,  by  the  ctHistmctioa  of  oigines  of 
an  excellence  of  finish,  a  symmetry  of  proportion,  and  a  judicious  ai^ustmait 
of  parts,  unsurpassed  by  those  of  any  other  manufacturers  in  the  world,  they 
have  now  added  that  of  bold  but  successful  innovators,  in  presenting  us  with 
a  machine  designed  on  principles,  the  application  of  which  to  railway  pur- 
poses is  entirely  new ;  and  which,  we  may  confidently  assert,  secure  to  the 
system  a  moter  at  once  more  powerful,  and  less  injurious  to  the  road,  thaa 
any  other  which  has  hitherto  been  introduced. 

This  engine  may  justly  be  r^^arded  as  revolutionizing  the  railway  system, 
at  least  so  &r  as  relates  to  its  application  to  the  roads  of  our  interior,  or  of 
other  sections  M^ere  the  command  of  peconiary  resources  is  comparatively 
restricted,  and  where  railways  must  necessarily  either  be  constructed  with 
less  regard  to  strength  than  those  of  more  wealthy  sections,  or  not  constructed 
at  all. 

The  ability  to  avail  ourselves  of  the  total  amount  of  adhesi(m  due  to  the 
weight  of  the  engine,  and  at  the  same  time  to  introduce  more  than  four  driv- 
ing wheels,  in  order  to  distribute  the  weight  among  a  number  of  points  of 
contact  with  the  rails  sufiicient  to  avoid  injury  from  either  abrasion,  or  too 
great  strain  upon  a  single  point,  has  long  been  considered  as  a  desideratum 
of  paramount  importance. 

For  some  years  past,  many  eminent  machinials  have  been  oigaged  in  ett- 
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deavoring  to  devise  means  for  reducing  the  problem  to  a  form  that  should 
be  practically  available ;  but  with  the  exception  of  the  machine  of  Messrs. 
Baldwin  and  Whimey,thehr  attempts  must  be  regarded  as  in  a  great  nieasare 
abortive.  The  efforts  of  these  gentlemen  have  at  last  been  rendered  success- 
ful by  means  of  a  happy  applicaticm  of  the  principle  of  the  ordinary  parallel 
ruler,  by  which  they  secure  the  constant  parallelism  of  all  the  axles,  and  at 
the  same  time  allow  the  wheels  to  adjust  themselves,  to  a  considerable  extent, 
to  the  various  curvatures  of  the  road. 

The  connecting  rods  are  furnished  with  ball  and  socket  joints,  which  ad- 
mit of  motion  in  every  direction  without  strain. 

Careful  experiments  made  upon  one  of  our  northern  railways,  for  the 
purpose  of  testing  the  comparative  merits  of  these  engines,  and  of  others  in 
common  use,  have  shown  conclusively  that  the  former  experience  less  resist- 
ance from  friction  upon  curves  than-  the  latter,  thus  placing  at  rest  one  of 
the  most  formidable  objections  that  had  been  advanced  against  the  six  driver 
engines. 

A  careful  account  was  kept  of  these  experiments,  and  I  am  pleased  to 
learn  that  the  results  are  in  the  hands  of  a  member  of  the  profession,  under 
whose  supervision  they  were  conducted;  one  eminently  qualified  for  the  task, 
and  who  will  probably  arrange  and  prepare  them  for  publication  in  the  Rail* 
road  Journal  i 

When  the  merits  of  Messrs.  Baldwin  and  WMitnejr's  engine  become  mora 
generally  known,  I  have  little  doubt  but  that  it  will  in  a  great  measure  su- 
percede  all  others  of  prior  construction,  especially  for  the  carriage  of  freight 
The  number  of  drivers  is  by  no  means  limited  to  six,  but  may  be  increased 
to  eight  or  more  if  required. 

It  would  be  difficult  to  convey  a  very  correct  idea  of  the  details  of  con* 
struction  which  constitute  the  peculiarities  of  this  engine,  without  the  use  of 
drawings,  which  I  have  it  not  in  my  power  to  furnish  at  this  moment,  but 
which  I  may  prepare  to  accompany  a  more  specific  paper  on  the  subject  in 
a  future  number  of  the  Journal.  The  more  immediate  object  of  this  com- 
munication is  to  direct  the  attention  of  railway  companies,  especially  those 
whose  roads  are  not  of  the  most  permanent  construction,  to  a  machine  emin- 
ently adapted  to  their  purposes,  inasmuch  as  it  obviates  that  most  formidable 
source  of  injury,  and  consequent  expense,  the  too  great  weight  borne  upon 
each  driver  of  the  ordinary  oigines. 

John  C.  TRAtrrwura. 


\Ve  have  frequently  heard  the  improved  engine  of  Messrs.  Baldwin  and 
Whitney  spoken  of  by  experienced  engineers  in  very  &vorable  terms,  and 
have  made  quite  an  effort  toj  obtain  an  accurate  description  of  it,  as  well  as 
a  detailed  account  of  its  performance  on  the  western  railroad  last  fidl,  but 
have  been  unsuccessful  in  both  ;  yet,  we  hope  soon  to  receive  from  the  gen- 
tleman who  has  the  minutes  of  these  experiments,  a  full  report  of  it^  work, 
in  comparison  with  other  engines  worked  at  the  same  time;  and  we  now 
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call  on  the  writer  of  the  above  communication,  who  is  &miliar  with  the  im- 
provements, and  fully  competent  to  the  task,  to  furnish  us  with  a  description 
accompanied  by  illustrations,  of  the  engine ;  that  the  numerous  railroad 
companies  in  this  country  and  Europe  may,  through  this  Journal,  be  inforn^ 
of  its  excellence;  and  the  ingenious  manufacturers — whose  modesty  ap- 
pears to  exceed  if  possible  their  skill  as  machinists — ^may  receive  a  remu- 
neration equal  to  their  deserts ;  and  the  travelling  community  derive  the  ad- 
vantage which  is  sure  to  result  from  reduced  iares.  We  trust  that  we  shall 
soon  hear  from  the  gentleman  referred  to,  and  also  from  Mr.  Trautwine 
again. — {Ed$.  Railroad  Journal.) 

engineers'    and    mechanics'  pocket  book. ^BT  CHASLES  H.   HASWEIX,    CHIEF 

ENGHNEER,   tJ.    8.   NAVY. 

We  cordially  recommend  this  little  work  to  the  notice  of  the  profession, 
as  containing,  within  the  same  space,  more  information  likely  to  be  iiseful — 
and  that  information,  too,  more  skillfully  arrangred — than  any  similar  work 
with  which  we  are  acquainted.  It  is  beautifully  as  well  as  conveniently  go^ 
up,  contains  264  pages  of  matter  well  condensed,  with  only  half  a  dozen 
blank  leaves  at  the  end,  in  place  of  being  little  more  than  a  monorandum 
book  for  the  year,  as  is  the  case  with  some  of  the  English  woikmf  ^is 
description. 

The  tables  are  numerous  and  elaborate,  comprehending  very  extensifb 
ones  of  weights  and  measures,  foreign  as  well  as  domestic ;  of  areas,  squares 
and  cubes,  natural  sines  and  tangents,  specific  gravity,  strength  of  materials, 
flow  of  water  through  pipes,  weights  of  bar  and  sheet  iron  per  lineal  and 
square  foot,  etc.  We  understand  that  many  of  the  tables  and  formulas  have 
been  re-calculated  by  Mr.  Haswell,  who  has  spared  no  pams  ta  combine 
accuracy  with  condensation — the  great  aim  in  such  works. 

To  the  civil  engineer,  when  away  from  his  books,  it  will  prove  an  invalu- 
able companion ;  and  here  we  will  venture  to  suggest  to  Mr.  Haswell,  that 
a  table  of  natural  sines  and  tangents  to  minutes,  would  have  added  material- 
ly to  the  value  of  his  manual  to  tke  railway  engineer,  for  we  do  not  remem- 
ber to  have  ever  seen  such  tables  in  pocket  form.  Hassler's  VtkAsa  give  the 
natural  sines  and  cosines  only,  and  they  can  hardly  be  called  a  "  pocket 
book."  A  table  to  fifteen  minutes  will,  however,  be  .often  useful,  and  per- 
haps it  did  not  fcll  within  the  scope  (i(  his  project,  to  devote  a  dozen  pages 
more  to  this  purpose.  We  repeat  that  nowhere  have  we  seen  so  near  an  ap- 
proximation to  what  an  ''  Engineers'  and  Mechanics'  Pocket  Book"  should 
be,  as  this  little  work  of  Mr.  Haswell's. 

RAILROAn   REPORTS. 

We  are  indebted — not  to  the  managers,  but — to  a  frieod,  foir  the  ughth 
annual  report,  for  1843,  of  the  directors  of  the  Western  railroad  company. 
It  came  to  hand  too  late  for  use  in  this  number — but  #e  refer  to  it  for  the 
purpose  of  saying  to  the  managers  of  the  various  railroad  companies,  that 
we  believe  they  would  promote  their  own,  quite  as  much  as  our  interest,  by 
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seoding  always  to  the  Bailroad  Joarnal  one  of  the  fim  copies  of  their  l» 
ports  when  published  Have  the  other  Massachusetts  companies  made  tbdr 
annual  reports  yet  ?    If  yea — where  ar«  (hey  ? 


#re  find  in  "  The  CWil  Engineer  and  Aichitect's  JonnuU,"  tat  Jvmuj  VSth  hwt,  tte 
KiUowing  statement!,  in  relation  to  the  nae  of  wrought  and  cut  iron  tat  bridges.  The 
wioaght  boa  bridges  are  after  the  plan  of  '*the  wooden  lattice  bridges  of  Amasea;"  th« 
oiigin  of  wtueh  stjk^  ths  editov  claims  fi>r  "  ths  hte  Mr.  Smait  of  WestniniBter  whar^ 
Lai&faeth."  PosaU;  this  may  be  the  fiMSt—bnt  if  so,  the  Americans  haTs  prababij  wmi» 
some  impcntant  inqiravement  upon  the  originaL  Will  those  interMted  in  the  satject  ia 
this  country  give  up  their  claim — or  will  they  fiunish  as  ,their  statitnsnt  tar  pubBcataon  1 
We  should  like  to  puUiah  an  accurrate  account  of  their  origin  in  this  coontiy,  bat  most 
rely  upon  those  who  posses  the  fitcts  to  famish  them. 

The  following  papers  were  read  befixe  the  Institution  of  Ciril  Engineers— January  9th, 
1844. 

By  Capt.  W.  S.  Moorsom,  Assoc.  Inst  C.  E.,  descriptite  of  a  cast  iron  bridgs  orer  the 
Avon,  near  Tewkesbury,  on  the  line  of  the  Birmiiwfaam  and  Gkneorter  nilwaj.  The 
prinopal  novelty  of  this  work,  which  was  proposecC  and  its  ezecotaoo  siqMsintCBded  bf 
Mr.  Ward,  of  Falmouth,  is  the  mode  of  constructing  the  two  piers,  which  wen  externally 
of  cast  iron  in  the  foim of  caissons,  each  weighing  about  38  tons;  the  plates  composing 
each  caissoo  were  put  together  on  a  plat&rm  erected  upon  piles  over  th*  ale  of  tM  pier, 
the  bottom  of  the  nver  bong  levelled  by  a  scoop  dredger,  the  caisson  was  lowered,  ana 
some  claT  being  thrown  araimd  the  exterior,  a  joint  was  fisined  so  nearly  water  tight,  that 
two  smaU  pumps  drained  it  in  six  hours.  The  fawndarion  bting  thus  ezeavatsd  to  tfas  i^ 
qnkite  depth,  toe  caisson,  which  sank  as  the  excavation  proceeded,  was  fiUed  with  concreto 
and  masonry ;  cap  pUtes  wen  then  fixed  for  suppottins  e^it  pilhn  with  an  entablrtowL 
UMrhich  was  attached  one  end  of  the  segmental  arches  o7  Mt  span,  with  a  mssd  mm  M 
Snet  3  inches  There  were  three  of  these  arches,  each  farmed  of  six  libs  of  east  iron,  and 
two  such  pien  as  have  been  described,  the  land  abutments  being  of  stone  work  Jeintng  tke 
embankment  of  the  railway.  It  was  stated  that  this  mode  of  constroetian  was  nutd  to  kn 
mora  economical  in  that  peculiar  situation  than  the  usual  method  of  fixing  timber  coffer^ 
dams,  andbailding  the  pMts  within  them;  the  total  cost  of  the  bridge  heiag  oafy  £10,191; 
and  the  nayiration  of  the  river  was  not  interrupted  during  the  pwogwss  of  Um  work.  Tho 
paper  was  ilrastnUed  fa|y  eighteen  remarkably  well  executed  drawings  hj  Blr.  Butterton. 

A  paper  by  Mr.  G:  W.  Hemans,  Orad.  Inst  C.  EL,  descriptive  of  a  wrought  iron  ^ttiea 
bridge  erected  across  thelins  of  the  Dubhn  and  Draghsda  railway  was  then  read.  This 
bridge,  which  in  construction  is  similar  to  the  wooden  lattice  bridges  of  America,*  only  sbIh 
slitutjug  wrought  iron  for  timber,  is  situated  about  three  miles  uom  Dubfin  overtn  exc»- 
vatiooaf  36  feet  in  depth;  iu  qsui  is  84  feet  in  the  dear,  and  the  two  lattice  beams  are  set 
paralW  to  each  other,  resting  at  either  end  on  plain  stone  abutments  built  in  the  skpa. 
These  beams  are  10  feet  in  Mpth,  and  are  formed  by  a  series  of  fiat  iron  bars  S  1-8  inc£es 
wide  by  3^  iacbssthkkcrossiqg  one  another  at  IB  an|^  of  46  degrees;  ■t6fiMt6in^M 
above  the  bottcoi  edfle,  transverse  bearers  of  angle  iron  an  fixea  sinular  io  than  now 
used  far  suppeiUlgme  deeks  of  iron  steam  vessris,  and  upon  those  the  planking  far  the 
roadway  is  fastened.  The  account  of  the  nsode  of  canatmcticn,  and  of^tbe  iMsina  saA 
fixing  the  latdce  beams,  by  Messrs.  Peny,  of  Dublin,  the  oontacton,  was  given  in  detail, 
and  Uw  aathsr  staled  that,  akhoogh  it  was  expected  that  conquerable  ddkction  wodd  oe> 
cur,  which  was  pnmded  far  by  farming  the  beams  with  a  curve  of  13  UtAei  ia  the  osoto* 
they  did  not  rink  stall  even  when  heavj  weights  passed  over  them.  The  total  cost  of  tha 
strautuiw,  indaifing  tke  masen^  of  tlM»  abatments  was  £510.  It  was  stated  that  this 
hridse  had  been  erKted  br  Mt.  Mameill,  M.  Inst.  G.  E.,  in  order  to  test  the  snandnsw  of' 
thk  uiui  of  structure  before  he  applied  it  in  a  bridge  of  210  faet  ^pan  to  oarry  the  DoUio 
and  Drogheda  railway  over  a  cansL 

*  Um  oriciaal  ioTanlor  of  tke  lattira  bnJga,  wat  tli*  late  Mr.  Smart,  of  Wcatmbuaur  bridf*  wharf; 
I  smlistli,  lAo  aoaiiy  yean  sine*  took  oat  lottsn  patent  for  tha  pciaeipla.— <B4.  C.  B.  A  A.  Ja<Baal>> 

' ,  I ''    s^gggeaste 
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